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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a fuel container with high 
gasoline barrier property. 

SOLUTION: The co-extrusion blow molded fuel container including 
layer made of a barrier resin A and an internal layer made of a 
thermoplastic resin B other than A has a pinch-off portion coated 
with a barrier material C. Alternatively, a cross section of an 
opening provided on a barrel of the fuel container including a laye 
made of the barrier resin A and an internal layer made of a 
thermoplastic resin B other than A is coated with the barrier 
material C. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the fuel container which has high gasoline 

barrier property. 

[0002] 

[Description of the Prior Art]As a container for saving hydrocarbon, for example, gasoline, the 
co-extrusion blow molding container made from a plastic is used suitably in recent years, and 
an automotive fuel tank is mentioned as the example. As a plastic, polyethylene (especially 
super-high-density polyethylene) is expected in respect of economical efficiency, molding 
workability, a mechanical strength, etc. However, as for the fuel tank made from polyethylene, 
having the fault that the gas or fluid of gasoline saved vaporizes easily in the atmosphere 
through the wall of polyethylene of a container is known. 

[0003]Then, in order to cancel this fault, halogen gas (fluoride, chlorine, bromine) or sulfur 
trioxide (SO ) is blown into the container made from polyethylene at a container, and the 

method of halogenating or sulfonating a container internal surface is indicated. The method of 
multilayering polyamide resin and polyethylene resin is indicated (JP,6-134947,A, 
USP5441781). How to multilayer ethylene-vinylalcohol copolymer (EVOH) resin and 
polyethylene resin is also known (USP5849376, EP759359). In order to raise gasoline barrier 
property, the multilayer fuel tank which made the barrier layer inner layer slippage is also 
known (JP,9-29904,A, EP742096). 

[0004]However, in the fuel container manufactured by the above-mentioned method, control of 
gasoline transmission quantity cannot be said to be a perfect thing, but a method of reducing 
transmission quantity more for amount-of-consumption saving of gasoline, highly-efficient- 
izing, and earth environment protection is desired in recent years. 

[0005]An automotive fuel tank is mentioned as a suitable mode of the above-mentioned fuel 
container. An automotive fuel tank must generally be connected with a fill opening, an engine, 
a canister, etc. through piping. For this reason, in order to connect a tank and various piping, 
an opening is provided in the drum section of a tank body, and it equips with the required 
accessories for fuel containers for joining various piping to a tank (connector for fuel tanks, 
etc.) in many cases. Conventionally, most is a product made from high density polyethylene, 
and, as for these required accessories for fuel containers, transmission quantity of the fuel 
from the required accessories for fuel containers was not made into the problem until now. 
[0006] However, the level with which control of the fuel transmission quantity from a fuel 
container is demanded is increasing steadily in recent years. Then, this invention persons 
performed detailed examination aiming at reduction of the transmission quantity of the fuel in 
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the mounting section of the required accessories for fuel containers. 
[0007]As a result, this invention persons developed the required accessories for fuel tanks 
which consist of a resin composition containing EVOH (Japanese Patent Application No. No. 
172151 [ 11 to], Japanese Patent Application No. No. 172152 [ 11 to]), and attained drastic 
reduction of the fuel transmission quantity from the required accessories for fuel containers. 
[0008]However, the gasoline barrier property which the resin composition containing EVOH 
has, The improvement effect of the gasoline barrier property actually obtained from the former 
to the improvement effect of the gasoline barrier property calculatively called for in 
consideration of the difference of the gasoline barrier property which the high density 
polyethylene used as a material of the required accessories for fuel containers has was 
smaller than the calculated value. 

[Problem(s) to be Solved by the lnvention]This invention provides the fuel container which has 

high gasoline barrier property. 

[0009] 

[Means for Solving the ProblemJIn a fuel container which has a inner layer which consists of 
thermoplastics (B) other than a layer which consists of barrier property resin (A), and (A), an 
aforementioned problem is solved with a co-extrusion blow molding fuel container which 
covers a pinch off part with barrier materials (C). 

[0010]An aforementioned problem is solved also with a fuel container which covers with barrier 
materials (C) a cutting plane of an opening established in a drum section of a container which, 
has an outer layer which consists of thermoplastics (B) other than a layer which consists of 
barrier property resin (A), and (A). 

[001 1]ln a fuel container in which an aforementioned problem has an outer layer which 
consists of thermoplastics (B) other than a layer which consists of barrier property resin (A), 
and (A), and an opening is provided in a container drum part, A slot is established in an 
outside surface around an opening, and it is solved also with a fuel container characterized by 
coming to cover an inner surface of the slot concerned with barrier materials (C). 
[0012]ln a fuel container in which an aforementioned problem has an outer layer which 
consists of thermoplastics (B) other than a layer which consists of barrier property resin (A), 
and (A), and an opening is provided in a container drum part, A slot is established in an 
outside surface around an opening, and it is solved also with a fuel container characterized by 
coming to fill up the slot concerned with barrier materials (C). 

[001 3]A fuel container of this invention covers a cutting plane of a layer which exists between 
the barrier property resin (A) layers which counter with a desirable embodiment with barrier 
materials (C) in a pinch off part. 

[0014]Barrier materials (C) cover a cutting plane of a layer which exists outside a barrier layer 
among cutting planes of an opening established in a drum section in a desirable embodiment. 
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[001 5]lt comes to equip [ required accessories for fuel containers ] an opening by which a fuel 
container of this invention was provided in a drum section in a desirable embodiment. 
[001 6]A slot established in an outside surface around [ which was provided in a container drum 
part of a fuel container of this invention ] an opening is filled up with a desirable embodiment 
using required accessories for fuel containers which consist of barrier materials (C). 
[0017]ln a desirable embodiment, a slot established in an outside surface around [ which was 
provided in a container drum part of a fuel container of this invention ] an opening did not break 
off, and has surrounded an opening. Shape of a slot is circular still more suitably. 
[0018]ln a desirable embodiment, a tooth depth is 0.1 to 0.8 time the container drum part 
average total-layers thickness (T2). [ 0.2 or more-time / less than 1 time of sum total thickness 
(T1) of a layer which exists outside a layer which consists of barrier property resin (A) ] the 
embodiment also has a preferred tooth depth. 

[0019]ln a suitable embodiment, width of a slot is 0.01 to 5 times the container drum part 
average total-layers thickness (T2). 

[0020]ln a desirable embodiment, gasoline transmission quantity of barrier property resin (A) 
used by this invention is below 100 g.20 micro/m 2 and day (value measured by 40 **-65%RH). 

[0021 ]As barrier property resin (A) used by this invention being chosen from a group which 
consists of polyvinyl alcohol system resin, polyamide, and aliphatic series polyketone in a 
desirable embodiment, it is a kind as it is few. 

[0022]ln the desirable embodiment, thermoplastics (B) which constitutes a inner layer is 
polyolefine, and fuel of this invention is with a density [ of 0.93 or more ] polyethylene suitably. 
[0023]ln a desirable embodiment, gasoline transmission quantity (value measured by 40 **- 
65%RH) of barrier materials (C) used for this invention is 0.1 or less time of gasoline 
transmission quantity (value measured by 40 **-65%RH) of thermoplastics (B). 
[0024]ln a desirable embodiment, gasoline transmission quantity of barrier materials (C) used 

for this invention is below 400 g.20 micro/m 2 and day (value measured by 20 **-65%RH). 
[0025]lt is at least one sort as which barrier materials (C) used by this invention in the 
desirable embodiment are chosen from. a group which consists of a metallic foil, an epoxy 
resin, polyvinylidene chloride resin, polyvinyl alcohol system resin polyamide system resin, 
polyester system resin, and a fluoro-resin. 

[0026]ln a suitable embodiment, a fuel container of this invention has an inside-and-outside 
layer which consists of thermoplastics (B) other than an interlayer who consists of barrier 
property resin (A), and (A). 

[0027]lt comes to laminate a layer which a fuel container of this invention becomes from barrier 
property resin (A), and a layer which consists of thermoplastics (B) other than (A) in a suitable 
embodiment via an adhesive resin layer. 
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[0028]ln a suitable embodiment, a ratio (T1/T2) of sum total thickness (T1) of a layer and total- 
layers thickness (T2) to which a fuel container of this invention exists in a container drum part 
outside a layer which consists of barrier property resin (A) is 45/100 or less. 
[0029] 

[Embodiment of the lnvention]ln the fuel container which has a inner layer which consists of 
thermoplastics (B) other than the layer which consists of barrier property resin (A), and (A), this 
invention relates to the co-extrusion blow molding fuel container which covers a pinch off part 
with barrier materials (C). 

[0030]Afuel container is suitably fabricated by co-extrusion blow molding. In the manufacturing 
method of the plastic container by blow molding, Form parison by melting extrusion, pinch this 
parison with the blow molding public-funds type of a couple, ****** which **** of parison is 
performed and opposes is made to weld, and it fabricates in the form of a container by 
expanding the parison to which **** was subsequently performed within said metallic mold, 
however - an automotive fuel tank etc. are stuck by pressure by pinching parison with a 
metallic mold, when the size of a container becomes large, but **** does not carry out with a 
metallic mold — container table ** - a cutter etc. cut the portion which overflowed clitteringly in 
arbitrary height in many cases. The portion which the above made weld and was combined is 
a pinch off part, and the field which was shown above and which was cut by ********** cutting 
plane or a cutter with the metallic mold is a cutting plane of a pinch off part. A pinch off part 
forms the tapered projected rim projected to the thickness direction of the container wall.. 
[0031 ]ln order to give the heat sealing strength, the dynamic strength, and the outstanding 
gasoline barrier property of a pinch off part to the fuel container obtained by this co-extrusion 
blow molding, it is preferred to have a inner layer which consists of thermoplastics (B) other 
than the layer which consists of barrier property resin (A), and (A). Although this fuel container 
had the outstanding gasoline barrier property with the gasoline barrier property which barrier 
property resin (A) has, the transmission quantity of the fuel from the fuel container actually 
fabricated was bigger than the calculated value computed from the gasoline barrier property 
which barrier property resin (A) has. Especially the penetration of the gasoline from this co- 
extrusion blow molding fuel container became clear [ a remarkable thing ] for the first time in 
the pinch off part of this container as a result of this invention person's detailed examination. 
[0032]On the other hand, in the fuel container which has a inner layer which consists of 
thermoplastics (B) other than the layer which consists of barrier property resin (A), and (A), By 
using the co-extrusion blow molding fuel container which covers a pinch off part with barrier 
materials (C), it found out that the penetration of the fuel from the pinch off part of the fuel 
container to which its attention was not paid until now could be controlled very effectively. 
[0033]This invention relates to the fuel container which covers with barrier materials (C) the 
cutting plane of an opening established in the drum section of the container which has an outer 
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layer which consists of thermoplastics (B) other than the layer which consists of barrier 
property resin (A), and (A). 

[0034]ln the fuel container in which this invention has an outer layer which consists of 
thermoplastics (B) other than the layer which consists of barrier property resin (A), and (A), 
and the opening is provided in the container drum part, A slot is established in the outside 
surface around an opening, and it is related with the fuel container characterized by coming to 
cover the inner surface of the slot concerned with barrier materials (C). In the fuel container in 
which this invention has an outer layer which consists of thermoplastics (B) other than the 
layer which consists of barrier property resin (A), and (A), and the opening is provided in the 
container drum part, A slot is established in the outside surface around an opening, and it is 
related with the fuel container characterized by coming to fill up the slot concerned with barrier 
materials (C). 

[0035]ln order that this invention persons might control the fuel transmission quantity from a 
fuel container until now as above-mentioned, the required accessories for fuel containers 
which gave barrier property were proposed. However, when these required accessories for 
fuel containers were used, control of the perfect fuel penetration was not attained, but the room 
of improvement was still left behind. As a result of this invention persons' examining this 
phenomenon further wholeheartedly, the thermoplastics (B) which exists outside barrier 
property resin (A) of the cutting plane of the opening of the drum section of the main part of a 
fuel container where it was equipped with the required accessories for fuel containers was 
passed, and it became clear that the penetration of fuel has occurred (refer to drawing 1) . 
[0036]Until now, since it was generally made from high density polyethylene lacking in gasoline 
barrier property, about the penetration of the fuel from the cutting plane of an opening 
established in the drum section of the fuel container, it did not have at all regard [ required 
accessories / which are attached to the opening provided in the container drum part / for fuel 
containers ]. However, when control of very advanced fuel transmission quantity needs to be 
attained in the whole fuel container in the case of giving barrier property to the required 
accessories for fuel containers, etc. as a result of this invention persons 1 research. It becomes 
clear that it is necessary to control the penetration of the fuel from the cutting plane of an 
opening effectively, and it came to complete this invention wholeheartedly as a result of 
examination. 

[0037]Namely, by using the fuel container which covers with barrier materials (C) the cutting 
plane of an opening established in the drum section of the container which has an outer layer 
which consists of thermoplastics (B) other than the layer which consists of barrier property 
resin (A), and (A), It becomes possible to control effectively the penetration of the fuel from the 
cutting plane of this opening, and the fuel container which was extremely excellent in gasoline 
barrier property can be provided now. In the fuel container which has an outer layer which 
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consists of thermoplastics (B) other than the layer which consists of barrier property resin (A), 
and (A) and in which the opening is provided in the container drum part, The fuel container 
characterized by establishing a slot in the outside surface around an opening, and coming to 
cover the inner surface of the slot concerned with barrier materials (C), And in the fuel 
container which has an outer layer which consists of thermoplastics (B) other than the layer 
which consists of barrier property resin (A), and (A) and in which the opening is provided in the 
container drum part, The fuel container which was extremely excellent in gasoline barrier 
property can be provided now also by establishing a slot in the outside surface around an 
opening, and using the fuel container characterized by coming to fill up the slot concerned with 
barrier materials (C). 

[0038]The barrier property resin (A) used for this invention is resin which has barrier property 
to the fuel with which the fuel container of this invention is filled up. (A) As for barrier property 
resin (A), since it is used for the multilayered container which makes the thermoplastics (B) of 
an except a inner layer and/or an outer layer, it is preferred that it is thermoplastics. As this 
barrier property resin (A), it is preferred that gasoline transmission quantity is below 100 g.20 

2 

micrometer/m and day (value measured by 40 **-65%RH). The maximum of gasoline 
transmission quantity is below 10 g.20 micrometer/m 2 and day more suitably, It is below 1 

2 2 

g.20 micrometer/m and day still more suitably, is below 0.5 g.20 micrometer/m and day 

especially suitably, and is below 0.1 g.20 micrometer/m 2 and day the optimal. The gasoline 
used for measurement of gasoline transmission quantity here is model gasoline mixed with the 
volume fraction of toluene/isooctane =1/1 called Ref.C. This invention demonstrates the effect 
which was excellent even if the fuel with which a fuel container is filled up was the alcoholic 
content gasoline containing alcohol, such as methanol, and what is called oxygenated 
gasoline, such as MTBE (methyl tertiary butyl ether) content gasoline. 
[0039]The thing which is chosen from the group which consists of polyvinyl alcohol system 
resin, polyamide, and aliphatic series polyketone as barrier property resin (A) used for this 
invention and which use a kind at least is also preferred. 

[0040]With polyvinyl alcohol system resin in this invention, it is obtained by saponifying a vinyl 
ester polymer or the copolymer of vinyl ester and other monomers, especially the copolymer of 
ethylene and vinyl ester using an alkali catalyst etc. Although vinyl acetate is raised as a 
typical thing as vinyl ester, other fatty acid vinyl ester (vinyl propionate, vinyl pivalate, etc.) can 
also be used. 

[0041]The degree of saponification of the vinyl ester ingredient of polyvinyl alcohol system 
resin of this invention is not less than 90% suitably, is not less than 95% more suitably, and is 
not less than 99% still more suitably. There is a possibility that gasoline barrier property may 
become insufficient less than [ 90 mol % ] in the degree of saponification. Here, when polyvinyl 
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alcohol system resin consists of a compound of two or more kinds of polyvinyl alcohol system 
resin in which the degrees of saponification differ, let the average value computed from a 
compounding weight ratio be the degree of saponification. It can ask for the degree of 
saponification of this polyvinyl alcohol system resin by a nuclear magnetic resonance (NMR) 
method. 

[0042]As polyvinyl alcohol system resin of this invention, melt molding is possible, and the 
GASUBARIA nature under high humidity is good, and a copolymer (EVOH) with the viewpoint 
of having the outstanding gasoline barrier property to ethylene is preferred. 
[0043]As for the ethylene content of EVOH, it is preferred that it is [ 5-60 mol ] %. There is a 
possibility that the GASUBARIA nature under high humidity may fall and an ethylene content 
may get worse less than [ 5 mol % ] also in melt molding nature, the minimum of the ethylene 
content of EVOH is more than 10 mol % suitably — more - suitable - more than 15 mol % — it 
is more than 20 mol % the optimal. The maximum of an ethylene content is less than 55 mol % 
suitably, and is less than 50 mol % more suitably. When an, ethylene content exceeds 60-mol 
%, there is a possibility that sufficient GASUBARIA nature may not be obtained. The degree of 
saponification of a vinyl ester ingredient can use not less than 99% of thing still more 
preferably not less than 90% more preferably not less than 85%. There is a possibility that 
gasoline barrier property and thermal stability may worsen in less than 85% in the degree of 
saponification of a vinyl ester ingredient. It can ask for the ethylene content and the degree of 
saponification of this EVOH by a nuclear magnetic resonance (NMR) method. - 
[0044]Here, when EVOH consists of a compound of two or more kinds of different EVOH(s) 
which are an ethylene content or the degree of saponification, let the average value computed 
from a compounding weight ratio be an ethylene content or the degree of saponification. 
However, when blending two kinds of EVOH(s), it is preferred that the difference of both 
ethylene content is less than 15 mol %, and the difference of the degree of saponification is 
10% or less. In separating from these conditions, there is a possibility that the gasoline barrier 
property of a resin composition layer may be spoiled. From a viewpoint of obtaining good 
gasoline barrier property, the difference of an ethylene content is less than 10 mol % more 
suitably, and is less than 5 mol % still more suitably. From a viewpoint of obtaining good 
gasoline barrier property similarly, the difference of the degree of saponification is 7% or less 
more suitably, and is 5% or less still more suitably. 

[0045]Copolymerization of a small amount of other monomers can also be carried out to 
polyvinyl alcohol system resin, especially EVOH in the range from which the purpose of this 
invention is not prevented. As an example of the monomer which can carry out 
copolymerization, propylene, 1-butene, isobutene, Alpha olefins, such as 4-methyl-1-pentene, 
1-hexene, and 1-octene; Itaconic acid, Unsaturated carboxylic acid, such as methacrylic acid, 
acrylic acid, and a maleic anhydride, Vinylsilane system compound; unsaturation sulfonic acid 
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or its salt; alkyl thiols, such as the salt, its portion or perfect ester, its nitril, its amide, and its 
anhydride; vinyltrimetoxysilane; vinyl pyrrolidone is mentioned. 

[0046]Especially, when it contains 0.0002-0.2 mol of vinyl silane compound % as a copolymer 
component in EVOH, the compatibility of melt viscosity with co-extrusion molding or base 
material resin at the time of carrying out coinjection molding is improved, and manufacture of a 
homogeneous Plastic solid is possible. Here, as a vinylsilane system compound, 
vinyltrimetoxysilane, vinyltriethoxysilane, BINIRUTORI (beta-methoxy-ethoxy) Silang, gamma- 
metacryloxy propyl methoxysilane, etc. are mentioned, for example. Especially, 
vinyltrimetoxysilane and vinyltriethoxysilane are used suitably. 

[0047]Also when EVOH contains a boron compound, it is effective at the point acquired by 
improving the melt viscosity of EVOH, thermal stability, and long-run nature, and stabilizing 
homogeneous co-extrusion or a coinjection-molding object. As a boron compound, boric acid, 
the ester of boric acid, borate salt, and boron hydride are mentioned here. As boric acid, 
specifically Boric acid, orthoboric acid, metaboric acid, Tetraboric acid etc. are mentioned, 
boric acid triethyl, trimethyl borate, etc. are mentioned as the ester of boric acid, and the alkali 
metal salt of the various above-mentioned boric acid, alkaline earth metal salt, a borax, etc. are 
mentioned as borate salt. Boric acid is preferred also in these compounds. 20-2000 ppm of 
content of a boron compound is 50-1000 ppm desirably in boron element conversion. EVOH 
by which the torque variation at the time of heat melting was controlled can be obtained 
because it is in this range. In less than 20 ppm, such an effect is small, if it exceeds 2000 ppm, 
it is easy to gel, and it may become poor [ a moldability ]. 

[0048]lt is preferred from effective for an improvement of layer indirect arrival nature and 
compatibility to also make 5-5000 ppm of alkali metal salt contain by alkali metal conversion to 
EVOH of this invention. The more suitable content of alkali metal salt is 20-1000 ppm and 
further 30-750 ppm in alkali metal conversion. As an alkaline metal, lithium, sodium, 
potassium, etc. are raised and the aliphatic-carboxylic-acid salt of univalent metal, an 
aromatic-carboxylic-acid salt, phosphate, a metal complex, etc. are mentioned as alkali metal 
salt here. For example, the sodium salt of sodium acetate, potassium acetate, sodium 
phosphate, lithium phosphorate, sodium stearate, potassium stearate, and 
ethylenediaminetetraacetic acid, etc. are mentioned. Sodium acetate, potassium acetate, and 
sodium phosphate are especially preferred. 

[0049]lt is preferred to also make 10-500 ppm of phosphoric acid compounds contain by 
phosphoric acid root conversion to EVOH of this invention, and it can control coloring of a 
molded product and generating of gel BUTSU by adding a phosphoric acid compound in the 
suitable range. The above-mentioned improvement effect by addition of a phosphoric acid 
compound is remarkable especially at the time of long-run shaping using the resin composition 
pellet which consists of EVOH(s), and recovery of a molded product. Although various kinds of 
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acid, such as phosphoric acid and phosphorous acid, the salt of those, etc. are illustrated as a 
phosphoric acid compound, it is not limited to these. Although it may be contained in which 
form of the 1st phosphate, the 2nd phosphate, and the 3rd phosphate as an phosphate and 
the cationic species in particular are not limited, either, it is preferred that they are alkali metal 
salt and alkaline earth metal salt. It is preferred to add a phosphoric acid compound especially 
in the form of sodium dihydrogen phosphate, potassium dihydrogen phosphate, disodium 
hydrogen-phosphate, and dibasic potassium phosphate. 

[0050]ln phosphoric acid root conversion, not less than 50 ppm of a minimum are preferred, 
the content of a phosphoric acid compound is not less than 70 ppm more preferably, and the 
maximum of 300 ppm or less is preferred, and is more preferred. [ of 200 ppm or less ] By 
containing the phosphoric acid compound of this range, there is less coloring and the resin 
composition pellet which consists of EVOH which is hard to gel can be obtained. When the 
content of a phosphoric acid compound is less than 10 ppm, there is a possibility that the 
coloring at the time of melt molding may become intense. When piling up a heat history 
especially, since the tendency is remarkable, there is a possibility that the molded product 
produced by fabricating this resin composition pellet may become recovery nature with a 
scarce thing. When the content of a phosphoric acid compound exceeds 500 ppm, there is a 
possibility of gel BUTSU of a molded product of becoming easy to generate. 
[0051 ]the suitable melt flow rate (MFR) (based on JIS K7210 under 190 ** and 2160g load) of 
EVOH used for this invention - 0.01-100g/10 minutes - more — suitable - 0.05-50g/~ they are 
0.1-10g/10 minutes still more suitably for 10 minutes. 

[0052]A thermostabilizer, an ultraviolet ray absorbent, an antioxidant, colorant, a filler, and 
other resin (polyamide, polyolefine, etc.) can also be blended to EVOH resin in the range 
which does not carry out the purpose of this invention in ** outside. 

[0053]The polyamide used as barrier property resin (A) of this invention, Are an amide bond a 
polymer which it has and For example, PORIKA pro amide (nylon 6), Polyundecane amide 
(Nylon 11), poly lauryl lactam (Nylon 12), Polyhexamethylene adipamide (nylon 6, 6), the 
homopolymer like polyhexamethylene sebacamide (nylon 6, 12), Caprolactam / lauryl lactam 
copolymer (nylon 6/12), Caprolactam / aminoundecanoic acid polymer (nylon 6/11), 
Caprolactam / omega-aminononanoic acid polymer (nylon 6, 9), Caprolactam / hexamethylene 
dianmonium horse mackerel peat copolymer (nylon 6/6, 6), Caprolactam / hexamethylene 
dianmonium horse mackerel peat / hexamethylene dianmonium sebacate copolymer (nylon 
6/6, 6/6, 12), Aromatic system nylon etc. which are a polymer of adipic acid and meta-xylylene 
diamine or a polymer of hexamethylenediamine, and m and para phthalic acid are mentioned. 
Such polyamide can also be used independently, respectively, and two or more sorts can also 
be mixed and used for it. 

[0054]Also in such polyamide, nylon 6 is preferred from a viewpoint of gasoline barrier 
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property. 

[0055]With the aliphatic series polyketone used as barrier property resin (A) of this invention. It 
is a carbon monoxide-ethylene system copolymer, and the thing which obtained them by 
carrying out copolymerization of carbon monoxide and the ethylene as a carbon monoxide- 
ethylenic copolymer or carbon monoxide, and ethylene are made into a subject, and what 
obtained them to it by carrying out copolymerization of the unsaturated compounds other than 
ethylene to this is mentioned. Here, as unsaturated compounds other than ethylene, with a 
carbon numbers of three or more alpha olefin, styrene, diene, vinyl ester, aliphatic series 
unsaturated carboxylic acid ester, etc. are raised. As a copolymer, although a random 
copolymer, an alternating copolymer, etc. are raised, the alternating copolymer in which 
crystallinity becomes high is preferred in respect of barrier property. 
[0056]ln an alternating copolymer, since the melting point falls, the direction where 
copolymerization by third components other than carbon monoxide or ethylene is given is 
preferred from a viewpoint of fusion stability. Although alpha olefin is raised as a suitable thing > 
among the monomers by which copolymerization is carried out and propylene, butene-1, 
isobutene, the pentene- 1, 4-methylpentene- 1, the hexene- 1, the octene- 1, the dodecen 1, 
etc. are raised, The alpha olefin of 3-8 carbon numbers is preferred, and especially propylene 
is especially preferred. The amount of copolymerization of these alpha olefins is preferred from 
a viewpoint from which it can secure suitable crystallinity and fusion stability to polyketone that 
it is 0.5 to 7 % of the weight. 

[0057]As diene by which copolymerization is carried out, the thing of 4-12 carbon numbers is 
preferred, and butadiene, isoprene, 1,5-hexadiene, 1,7-octadien, 1 ,9-decadiene, etc. are 
raised. As vinyl ester, vinyl acetate, vinyl propionate, vinyl pivalate, etc. are raised. As aliphatic 
series unsaturated carboxylic acid, its salt, and its ester, Acrylic acid, methacrylic acid, a 
maleic anhydride, maleic acid, itaconic acid, Acrylic ester, methacrylic acid ester, maleic acid 
monoester, Diester maleate, fumaric acid monoester, fumarate diester, Itaconic acid 
monoester, itaconic acid diester (as ester of these, it is alkyl ester, such as methyl ester and 
ethyl ester, etc.), acrylate, a maleate, and itaconic acid salts (metal salt univalent [ as a salt of 
these ] or divalent etc.) are raised. These copolymerization monomers may be used not only 
combining a kind but combining two kinds or more. 

[0058]A method publicly known as a manufacturing method of polyketone, for example, U.S. 
Pat. No. 2,495,286, and JP,53-128690,A, JP,59-197427,A, JP,61-91226,A, JP,62-232434,A, 
Although the method indicated to JP,62-53332,A, JP,63-3025,A, JP,63-105031,A, JP,63- 
154737,A, JP,1-149829,A, JP,1-201333,A, JP,2-67319,A, etc. is raised, It is not restricted to it 
in particular. 

[0059]the suitable melt flow rate (MFR) of the polyketone used for this invention - 0.01-50g/- 
they are 0.1-10g/10 minutes the optimal for 10 minutes (under 230 ** and 2160g load). When 
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MFR is in said range, the mobility of resin becomes what was excellent and was further 
excellent also in molding workability. 

[0060]Also in these resin, polyvinyl alcohol system resin from a viewpoint and polyamide of 
gasoline barrier property are preferred as barrier property resin (A) used for this invention, and 
especially EVOH is preferred. 

[0061 ]As thermoplastics (B) used as a inner layer and/or an outer layer in this invention, 
Straight-chain-shape low density polyethylene, low density polyethylene, medium density 
polyethylene, High density polyethylene, an ethylene-vinylacetate copolymer, ethylene 
propylene rubber, Polypropylene, a propylene-alpha olefin copolymer (alpha olefin of the 
carbon numbers 4-20), Independent or its copolymer of olefins, such as polybutene and a 
polypentene, Polystyrene, polyvinyl chloride, a polyvinylidene chloride, acrylic resin, vinylester 
resin, a polyurethane elastomer, polycarbonate, chlorinated polyethylene, chlorinated 
polypropylene, etc. are mentioned. Also in the above, polypropylene, polyethylene, ethylene 
propylene rubber, an ethylene-vinylacetate copolymer, and polystyrene are used preferably. 
[0062] Especially, it is preferred to use with a density [ of 0.93 or more ] polyethylene as 
thermoplastics (B) used for this invention. Although with a density [ of 0.93 or more ] 
polyethylene can be used usually choosing suitably from commercial items, It is 0.96- 

3 

0.98g/cm that the density of with a density [ the viewpoints of rigidity, shock resistance, a 
moldability, drawdown-proof nature, gasoline-proof nature, etc. to / this / of 0.93 or more ] 

3 

polyethylene is'0.95-0.98g/cm especially more desirable still more preferably. It is 0.01- 
0.1g/10 minutes (under 190 ** and 2160g load) that the melt flow rates (MFR) of with a density 
[ of 0.93 or more] polyethylene are 0.01-0.5g/10 minutes (under 190 ** and 2160g load) 
desirable still more preferably. 

[0063]The fuel container of this invention has things preferred for laminating the inner layer 
and/or outer layer which consist of thermoplastics (B) to the layer which consists of barrier 
property resin (A) via an adhesive resin layer. As this adhesive resin layer, carboxylic acid 
denaturation polyolefine is used as a suitable thing. 

[0064]With the carboxylic acid denaturation polyolefine used for this invention. The thing of the 
copolymer which consists of an olefin especially alpha olefin, unsaturated carboxylic acid, or its 
anhydride is said, and that in which all or a part of carboxyl group contained in the polyolefine 
which has a carboxyl group in a molecule, and polyolefine exists in the form of metal salt is 
also contained. As polyolefine used as the base of carboxylic acid denaturation polyolefine, 
polyethylene (for example, high density polyethylene (HDPE) and low density polyethylene 
(LDPE).) Although various polyolefines [, such as polypropylene, copolymerization 
polypropylene, an ethylene-vinylacetate copolymer, and an ethylene-(meta) acrylic ester 
copolymer, ], such as straight-chain-shape low density polyethylene (LLDPE) and ultra low 
density polyethylene (VLDPE), are mentioned, Among these, straight-chain-shape low density 
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polyethylene, an ethylene-vinylacetate copolymer (5 to 55 % of the weight of content of vinyl 
acetate), An ethylene-acrylic-acid-ethyl-ester copolymer (8 to 35 % of the weight of content of 
acrylic acid ethyl ester) is preferred, and straight-chain-shape low density polyethylene and 
especially an ethylene-vinylacetate copolymer are preferred. 

[0065]As unsaturated carboxylic acid, acrylic acid, methacrylic acid, ethacrylic acid, maleic 
acid, maleic acid monomethyl, maleic acid monoethyl, itaconic acid, etc. are illustrated, and 
especially acrylic acid or methacrylic acid is preferred, the content of unsaturated carboxylic 
acid - desirable - 0.5-20-mol % - more - desirable - 2-15-mol % - it is 3-12-mol % still more 
preferably. Itaconic acid anhydride, a maleic anhydride, etc. are illustrated as an unsaturated 
carboxylic acid anhydride, and especially a maleic anhydride is preferred, as the content of an 
unsaturated carboxylic acid anhydride - desirable - 0.0001 -5-mol % - more - desirable - 
0.0005-3-mol % - it is 0.001 -1-mol % still more preferably. As other monomers which may be 
contained in a copolymer, Vinyl ester like vinyl acetate and vinyl propionate, methyl acrylate, 
Ethyl acrylate, acrylic acid isopropyl, isobutyl acrylate, acrylic acid n-butyl, 2-ethylhexyl 
acrylate, methyl methacrylate, isobutyl methacrylate, unsaturated carboxylic acid ester like a 
diethyl maleate, carbon monoxide, etc. are illustrated. 

[0066]As a metal ion in metal salt of carboxylic acid denaturation polyolefine, transition metals, 
such as alkaline-earth metals, such as alkaline metals, such as lithium, sodium, and 
potassium, magnesium, and calcium, and zinc, are illustrated. Especially the degree of 
neutralization in metal salt of carboxylic acid denaturation polyolefine has 90% or less and 70 
more% or less of desirable range 100% or less. About especially the lower limit of the degree 
of neutralization, not less than 10% and not less than 30 more% are usually desirable not less 
than 5%. 

[0067]the melt flow rate (MFR) (under 190 ** and 2160g load) of the carboxylic acid 
denaturation polyolefine used for this invention - desirable - 0.01-50g/10 minutes - more - 
desirable - 0.05-30g/~ they are 0.1-10g/10 minutes still more preferably for 10 minutes. Such 
carboxylic acid denaturation polyolefines can also be used independently, respectively, and 
two or more sorts can be mixed and they can also be used. 

[0068]What indicates barrier property to be barrier materials (C) used by this invention to the 
fuel with which the fuel container was filled up like barrier property resin (A) is pointed out. 
Suitably, the gasoline transmission quantity (value measured by 40 **-65%RH) of the barrier 
materials (C) used for this invention is 0.1 or less time of the gasoline transmission quantity 
(value measured by 40 **-65%RH) of thermoplastics (B). The maximum of the gasoline 
transmission quantity of barrier materials (C) is 0.01 or less time still more suitably below 0.05 
double [ of the gasoline transmission quantity of thermoplastics (B) ] more suitably. 
[0069]When the gasoline transmission quantity of barrier materials (C) exceeds 0.1 time of the 
gasoline transmission quantity of thermoplastics (B), there is a possibility that the capability as 
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barrier materials may become insufficient, and there is a possibility that the reduction effect of 
the transmission quantity of the fuel from a pinch off part and a drum section opening may 
become dissatisfied. 

[0070]lt is preferred that the gasoline transmission quantity of the barrier materials (C) used for 

2 

this invention is also below 400 g.20 micro/m and day (value measured by 40 **-65%RH). 

When gasoline transmission quantity exceeds 400 g.20 micro/m 2 and day (value measured by 
40 **-65%RH), there is a possibility that the capability as barrier materials may become 
insufficient, and there is a possibility that the reduction effect of the transmission quantity of the 
fuel from a pinch off part and a drum section opening may become dissatisfied. As for the 
gasoline transmission quantity of barrier materials (C), it is more preferred that it is below 100 

g.20 micro/m 2 and day (value measured by 40 **-65%RH), It is still more preferred that it is 

below 50 g.20 micro/m 2 and day (value measured by 40 **-65%RH), It is preferred that it is 

especially below 10 g.20 micro/m and day (value measured by 40 **-65%RH), and it is 

optimal that it is below 1 g.20 micro/m and day (value measured by 40 **-65%RH). 
[0071 ]lt is also preferred to use at least one sort chosen from the group which consists of a 
metallic foil, an epoxy resin, polyvinylidene chloride resin, polyvinyl alcohol system resin 
polyamide system resin, polyester system resin, and a fluoro-resin as barrier materials (C) 
used for this invention. Also in these, the mode which laminates a metallic foil is suitable for 
the substrate which has a fuel tank body and an adhesive property like [ it is preferred to use a 
metallic foil from a viewpoint of handling, and ] especially an aluminum tape. Although it is not 
limited especially as a metallic foil but a metaled vacuum evaporation film and the vacuum 
evaporation film of a metallic oxide are also contained, the viewpoints of the ease of 
acquisition, handling, etc. to aluminum foil is preferred. 

[0072]lf it is a range which does not check the purpose of this invention when barrier materials 
(C) are thermoplastics, it is arbitrary to blend a proper quantity of other thermoplastics for 
improvement in mechanical strength, a moldability, etc. as thermoplastics - various 
polyolefines (polyethylene and polypropylene.) A poly 1-butene, poly-4-methyl-1-pentene, 
ethylene propylene rubber, The copolymer of ethylene and with a carbon numbers of four or 
more alpha olefin, the copolymer of polyolefine and a maleic anhydride, Polystyrene, such as 
an ethylene-vinyl ester copolymer, an ethylene-acrylic ester copolymer, or denaturation 
polyolefine that carried out graft denaturation of these with unsaturated carboxylic acid or its 
derivative, polyacrylonitrile, etc. are used. 

• [0073]ln the fuel container which has a inner layer which consists of thermoplastics (B) other 
than the layer which consists of barrier property resin (A), and (A), the fuel container of this 
invention is a co-extrusion blow molding fuel container which covers a pinch off part with 
barrier materials (C). The fuel container of this invention is a fuel container which covers with 



http://www4.ipdl.inpit.go jp/cgi-bWtran_web_cgi_ejje?a1^_u=http%3A%2F%2Fwww4.ip... 8/14/2009 



JP,2001-163321,A [DETAILED DESCRIPTION] 



Page 14 of 28 



barrier materials (C) the cutting plane of an opening established in the drum section of the 
container which has an outer layer which consists of thermoplastics (B) other than the layer 
which consists of barrier property resin (A), and (A). The coating method in particular of the 
cutting plane of an opening established in the cutting plane of the pinch off part of the fuel 
container by barrier materials (C) and/or the drum section of the main part of a fuel container is 
not limited. How to solidify or dry after applying to a cutting plane the barrier materials (C) 
which have a main part of a fuel container, and an adhesive property; After applying to a 
cutting plane the adhesives which have an adhesive property to the both sides of the main part 
of a fuel container, and barrier materials (C), How to cover a cutting plane with barrier 
materials (C); How to cover a cutting plane using the layered products (for example, aluminum 
tape etc.) which consist of barrier materials (C) and adhesives, The method of joining the 
molded product which consists of barrier materials (C) via junction or adhesives by a cutting 
plane and thermal melting arrival, and covering a cutting plane, etc. are mentioned. Although 
the molded product in particular that consists of barrier materials (C) is not limited, a film, a 
sheet, the required accessories for fuel containers, etc. are illustrated as a suitable thing. 
[0074]Also in these coating methods, barrier materials (C) are covered from a viewpoint of the 
ease of work to the substrate which has a fuel tank body and an adhesive property 
beforehand, The method of covering a cutting plane using these layered products (for 
example, aluminum tape etc.) or the method of joining the molded product which consists of 
barrier materials (C) via junction or adhesives by a cutting plane and thermal melting arrival, 
and covering a cutting plane is preferred. 

[0075]The molded product which consists this cutting plane of barrier materials (C), and when 
covering with the required accessories for fuel containers suitably especially, the mode to 
which **** omission and the obtained crevice are made to carry out thermal melting arrival of 
the molded product for the outside surface around an opening is also preferred (refer to 
drawing 4 ). As a molded product which consists of barrier materials (C), the monolayer mold 
goods which consist of barrier materials (C) may be used, and the multilayered molded article 
which has at least a layer which consists of barrier materials (C) further may be used. When 
covering a cutting plane with this embodiment, as compared with the coating method of the 
cutting plane by an embodiment as shown in drawing 5 , it is suitable especially from a 
viewpoint of the workability at the time of performing thermal melting arrival. ^ 
[0076]Although the depth of the crevice concerned is arbitrary, it is preferred that it is 0.1 to 0.8 
time the container drum part average total-layers thickness (T2). As for the minimum of the 
depth of the crevice concerned, it is more preferred that they are 0.2 or more times of 
container drum part average total-layers thickness (T2), and it is still more preferred that they 
are 0.3 or more times. As for the maximum of the depth of a crevice, it is preferred that it is 
0.75 or less time of container drum part average total-layers thickness (T2), and it is still more 



http://ww4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje? 8/14/2009 



JP,2001-163321,A [DETAILED DESCRIPTION] 



Page 15 of 28 



preferred that it is 0.7 or less time. When not filling the depth of a crevice by 0.1 time the 
container drum part average total-layers thickness (T2), there is a possibility that the 
improvement effect of gasoline barrier property may become dissatisfied. When the depth of a 
crevice exceeds 0.8 time of container drum part average total-layers thickness (T2), there is a 
possibility that the mechanical strength of the surrounding main part of a fuel container of this 
crevice may become dissatisfied. 

[0077]lt is preferred that it is less than 1 time of the sum total thickness (T1) of the layer which 
exists outside the layer which the depth of a crevice becomes from barrier property resin (A) 
0.2 or more-time from a viewpoint of the mechanical strength of the opening circumference of 
the container drum part which was able to provide the crevice concerned. As for the minimum 
of the depth of a crevice, it is more preferred that they are 0.3 or more times of (T1), and it is 
still more preferred that they are 0.5 or more times. When not filling the depth of a crevice by 
0.2 time (T1), there is a possibility of becoming what has an insufficient improvement effect of 
gasoline barrier property. From a viewpoint of obtaining thermal melting arrival nature with the 
molded product which consists of barrier materials (C), as for the maximum of the depth of a 
crevice, it is more preferred that it is 0.999 or less time of (T1 ), it is still more preferred that it is 
0.995 or less time, and when thinking especially thermal melting arrival nature as important, it 
is preferred that it is 0.99 or less time. 

[0078]As for the depth of a crevice, when thinking especially gasoline barrier property as 
important, it is preferred that it is above (T1). this operative condition -- it sets like and the 
extremely outstanding gasoline barrier property is obtained from the ability of the transmission 
path of the fuel from the layer which exists outside barrier property resin (A) to be closed with 
barrier materials (C) without a crevice. However, since barrier property resin (A) is exposed 
when the depth of a crevice is made equal to (T1), when carrying out thermal melting arrival of 
the molded product which consists of barrier materials (C) and covering the cutting plane of the 
crevice concerned, there is a possibility that thermal melting arrival nature may run short. 
When the depth of a crevice exceeds (T1), there is a possibility that the mechanical strength of 
this circumference of a crevice may become insufficient. 

[0079]When covering the pinch off part of the fuel container of this invention using barrier 
materials (C), the whole pinch off part may be covered, and a part may be covered, but it is 
preferred to cover the whole cutting plane of a pinch off part from a viewpoint of acquiring the 
effect of this invention efficiently. The cutting plane of the layer which exists at least between 
the barrier property resin (A) layers which counter is covered with barrier materials (C), and 
things are preferred from a viewpoint of fully obtaining gasoline barrier property (refer to 
drawing 2). Also in the whole pinch off part, the fuel penetration from a pinch off part can be 
effectively controlled by covering this portion thoroughly at least. 

[0080]When similarly covering the cutting plane of an opening established in the drum section 



http://www4ipdl.inpit.go jp/cgi-bin/tran_web_cgi_e^ 8/14/2009 



JP,2001-163321,A [DETAILED DESCRIPTION] 



Page 16 of 28 



of the fuel container of this invention using barrier materials (C), Although this whole cutting 
plane may be covered and a part may be covered, covering with barrier materials (C) the 
cutting plane of the layer which exists outside the layer which consists of barrier property resin 

(A) at least among these cutting planes from a viewpoint of fully obtaining gasoline barrier 
property has preferred things (refer to drawing 3 ). Also in the whole cutting plane, the fuel 
penetration from the opening provided in the drum section of the fuefcontainer can be 
effectively controlled by covering this portion thoroughly at least. 

[0081 ]ln the fuel container in which the fuel container of this invention has an outer layer which 
consists of thermoplastics (B) other than the layer which consists of barrier property resin (A), 
and (A), and the opening is provided in the container drum part, It is a fuel container 
characterized by establishing a slot in the outside surface around an opening, and coming to 
cover the inner surface of the slot concerned with barrier materials (C). In the fuel container in 
which the fuel container of this invention has an outer layer which consists of thermoplastics 

(B) other than the layer which consists of barrier property resin (A), and (A), and the opening is 
provided in the container drum part, It is a fuel container characterized by establishing a slot in 
the outside surface around an opening, and coming to fill up the slot concerned with barrier 
materials (C). It has an outer layer which consists of thermoplastics (B) other than the layer 
which consists of these barrier property resin (A), and (A), The method of covering with barrier 
materials (C) the inner surface of the slot established in the outside surface around [ of the fuel 
container in which the opening is provided in the container drum part ] an opening, and the 
method in particular of filling up a slot with barrier materials (C) are not limited, either. As a 
method of covering the inner surface of a slot with barrier materials (C), After applying to a 
cutting plane the adhesives which have an adhesive property to the both sides of the main part 
of a fuel container, and barrier materials (C), How to cover the inner surface of a slot using the 
layered products (for example, aluminum tape etc.) which consist of barrier materials (method; 
barrier-materials (C which covers the inner surface of a slot with C)), and adhesives; after 
applying to the inner surface of a slot the barrier materials (C) which have a main part of a fuel 
container, and an adhesive property, method; etc. which are solidified or dried are mentioned. 
[0082]The method of filling up a slot with the barrier materials (C) which have a main part of a 
fuel container and an adhesive property, and solidifying or drying them as a method of filling up 
a slot with barrier materials (C), is preferred. In this case, even if barrier materials (C) are 
joined by psuedo-adhension, the gasoline barrier property which is an effect of this invention 
can be demonstrated, but as for the viewpoints of mechanical strength etc. to a fuel tank body, 
it is preferred to have pasted up firmly. When the method of filling up a slot with the barrier 
materials (C) which have a main part of a fuel container and an adhesive property, and 
solidifying or drying them is used, it is preferred to equip with the required accessories for fuel 
containers which become an opening from barrier materials (C) especially from a viewpoint of 
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fully obtaining gasoline barrier property (refer to drawing 6) . As required accessories for fuel 
containers which consist of barrier materials (C), the monolayer mold goods which consist of 
barrier materials (C) may be used, and the multilayered molded article which has at least a 
layer which consists of barrier materials (C) further may be used. 

[0083]The molded product which consists of barrier materials (C), and the method of carrying 
out thermal melting arrival of the required accessories for fuel containers to the slot concerned 
suitably especially are also preferred as a method of filling up a slot with barrier materials (C). 
[0084]When providing a slot as shown in the above-mentioned and covering the inner surface 
of this slot, or when filling up a slot with barrier materials (C), as compared with the 
embodiment which covers the cutting plane of an opening with barrier materials (C) directly, it 
is suitable from the point that the direct contact of barrier materials (C) and fuel is avoidable. In 
order that barrier materials (C) may show barrier property to the fuel in a container, 
degradation by direct contact does not take place easily, but it is existing in the passage face 
of fuel, and there is a possibility that barrier materials (C) may exfoliate easily with physical 
power at the time of prolonged use. 

[0085]The method filled up with the slot concerned is more suitable for the cutting plane of an 
opening from a viewpoint of being easy to perform thermal melting arrival, by carrying out 
thermal melting arrival of the required accessories for fuel which consist of barrier materials (C) 
than from the embodiment (refer to drawing 5) to which thermal melting arrival of the required 
accessories for fuel which consist of barrier materials (C) is carried out. 
[0086]lt is suitable from a viewpoint where it closes the transmission path of fuel that the slot 
established in the outside surface around an opening did not break off, and has surrounded 
the opening and by which it is effectively raised in gasoline barrier property. When a slot does 
not break off and the opening is surrounded, it is preferred that the area of the portion 
surrounded by the slot is 1.1 times - 50 times the area of an opening. As for the maximum of 
the area of the portion surrounded by the slot from a viewpoint of the processability at the time 
of creating a slot, it is more preferred that they are 30 or less times of the area of an opening, it 
is still more preferred that they are 10 or less times, and it is preferred that they are especially 
5 or less times. As for the shape of a slot, it is preferred from an easy point to create the slot 
where a circular thing does not break off and surrounds an opening. 
[0087]As for this tooth depth, it is preferred that it is 0.1 to 0.8 time the container drum part 
average total-layers thickness (T2). As for the minimum of a tooth depth, it is preferred that 
they are 0.2 or more times of container drum part average total-layers thickness (T2), and it is 
still more preferred that they are 0.3 or more times. As for the maximum of a tooth depth, it is 
preferred that it is 0.75 or less time of container drum part average total-layers thickness (T2), 
and it is still more preferred that it is 0.7 or less time. When not filling a tooth depth by 0.1 time 
the container drum part average total-layers thickness (T2), there is a possibility that the 
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improvement effect of gasoline barrier property may become dissatisfied. When a tooth depth 
exceeds 0.8 time of container drum part average total-layers thickness (T2), there is a 
possibility that the mechanical strength of the surrounding main part of a fuel container of this 
slot may become dissatisfied. 

[0088]lt is preferred that it is less than 1 time of the sum total thickness (T1) of the layer which 
exists outside the layer which a tooth depth becomes from barrier property resin (A) 0.2 or 
more-time from a viewpoint of the mechanical strength of the opening circumference of the 
container drum part which was able to provide the slot concerned. As for the minimum of a 
tooth depth, it is more preferred that they are 0.3 or more times of (T1), and it is still more 
preferred that they are 0.5 or more times. When not filling a tooth depth by 0.2 time (T1), there 
is a possibility of becoming what has an insufficient improvement effect of gasoline barrier 
property. From a viewpoint of obtaining thermal melting arrival nature with the molded product 
which consists of barrier materials (C), as for the maximum of a tooth depth, it is more 
preferred that it is 0.999 or less time of (T1), it is still more preferred that it is 0.995 or. Jess 
time, and when thinking especially thermal melting arrival nature as important, it is preferred 
that it is 0.99 or less time. 

[0089]As for a tooth depth, when thinking especially gasoline barrier property as important, it is 
preferred that it is above (T1). this operative condition - it sets like and the extremely 
outstanding gasoline barrier property is obtained from the ability of the transmission path of the 
fuel from the layer which exists outside barrier property resin (A) to be closed with barrier 
materials (C) without a crevice. However, since barrier property resin (A) is exposed when a 
tooth depth is made equal to (T1), when carrying out thermal melting arrival of the molded 
product which consists of barrier materials (C) and covering the cutting plane of the crevice 
concerned, there is a possibility that thermal melting arrival nature may run short. When a 
tooth depth exceeds (T1), there is a possibility that the mechanical strength of the opening 
circumference concerned may become insufficient. More than a bilayer may use a barrier 
property resin (A) layer, and it is considered in the case of this composition that the sum total 
thickness of the layer which exists outside barrier property resin (A) layer in barrier property 
resin,(A) layer as for which more than a bilayer exists most located in the outer layer side is 
(T1). 

[0090]Although not limited especially concerning the lamination of the main part of a fuel 
container of this invention, When a moldability, cost, etc. are taken into consideration, 
thermoplastics (B) other than A and (A) for barrier property resin (A) B, When adhesive resin is 
set to Tie, B/A/B (inside) (besides), B/Tie/A (inside) (besides), B/Tie/A/Tie/B (inside) (besides), 
B/Tie/A/Tie/A/Tie/B (inside) (besides), etc. are mentioned as a typical thing. When using 
barrier property resin (A), thermoplastics (B) other than (A), and adhesive resin in two or more 
layers, respectively, the same resin may be used and different resin may be used. 
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[0091]Especially, when using the fuel container of this invention as a fuel tank, especially the 
thing for which the lamination of B/Tie/A/Tie/B (inside) (besides) is adopted from viewpoints of 
rigidity, shock resistance, a moldability, drawdown-proof nature, gasoline-proof nature, etc. is 
preferred. 

[0092]Although the thickness in particular of each class of the fuel container of this invention is 
not limited, when gasoline barrier property, mechanical strength, a cost merit, etc. of a fuel 
container are taken into consideration, it is preferred that the thickness of a barrier property 
resin (A) layer is 0.1 to 20% of total-layers thickness. The minimum of the thickness of a barrier 
property resin (A) layer is 0.5% or more to total-layers thickness more suitably, and is 1% or 
more still more suitably. The maximum of the thickness of a barrier property resin (A) layer is 
15% or less to total-layers thickness more suitably, and is 10% or less still more suitably. 
When there is a possibility that the gasoline barrier property of a container may become 
insufficient when the thickness of a barrier property resin (A) layer is less than 0.1 % of total- 
layers thickness, and exceeding 20%, it becomes comparatively high-priced in cost, and also 
there is a possibility that mechanical strength may become dissatisfied. When a two or more 
layers barrier property resin (A) layer exists, let sum total thickness of each barrier property 
resin (A) layer be the thickness of a barrier property resin (A) layer. 

[0093]lt is preferred that the ratio (T1/T2) of the sum total thickness (T1 ) of a layer and total- 
layers thickness (T2) which exist in a container drum part outside the layer which consists of 
barrierproperty resin (A) from a viewpoint of controlling the fuel transmission quantity from the 
cutting plane of an opening established in the drum section of the container is 45/100 or less. 
By making small sum total thickness (T1) of the layer which exists outside the layer which 
consists of barrier property resin (A), in order that the fuel in a container may pass the layer 
outside the layer which consists of barrier property resin (A) and may penetrate it outside (refer 
to drawing 1) , It is possible to make small relatively transmission quantity of the fuel from a fuel 
container. 

[0094]As for the maximum of the ratio (T1/T2) of the sum total thickness (T1) of a layer and 
total-layers thickness (T2) which exist in a container drum part outside the layer which consists 
of barrier property resin (A), it is preferred that it is 45/100 or less, It is 40/100 or less more 
preferably, is 35/100 or less still more preferably, and is 30/100 or less especially preferably. 
[0095]The minimum in particular of the above-mentioned ratio (T1/T2) may not be limited, but 
barrier property resin (A) may be with the outermost layer. However, the fuel container which 
makes barrier property resin (A) the outermost layer may not be preferred from viewpoints of 
thermal melting arrival nature with mechanical strength and the required accessories for fuel 
containers, etc. For this reason, it is preferred for the fuel container of this invention to have an 
inside-and-outside layer which consists of thermoplastics (B) other than the interlayer who 
consists of barrier property resin (A), and (A), it is preferred for the minimum of the above- 
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mentioned ratio (T1/T2) that it is 1/100 or more, and it is still more preferred that it is 5/100 or 
more. More than a bilayer may use a barrier property resin (A) layer, and it is considered in the 
case of this composition that the sum total thickness of the layer which exists outside barrier 
property resin (A) layer in barrier property resin (A) layer as for which more than a bilayer 
exists most located in the outer layer side is (T1). 

[0096]From a viewpoint of controlling a fuel penetration, it is also suitable for the 
thermoplastics (B) by the side of an outer layer to blend barrier property resin (A). By adopting 
this composition, it has the thermal melting arrival of a certain amount of mechanical strength 
and the required accessories for fuel containers, and the fuel container whose gasoline barrier 
property improved further can be obtained. Although the thermoplastics (B) by the side of an 
outer layer may be a monolayer and it may be double layer composition, when it is double 
layer composition, it is preferred from a viewpoint of gasoline barrier property to make into the 
outermost layer the blend layer which blended the above-mentioned barrier property resin (A). 
[0097]When fabricating a fuel container, generating of a barricade is usually inescapable. It is > 
possible by remelting this barricade and the rejected goods at the time of shaping, and using 
as a recovery layer to reduce the loss of use resin at the time of this container creation, and to 
raise recycling efficiency. 

[0098]Although it is also possible for a recovery layer to carry out remelting postforming of 
thermoplastics and the multilayer-structure object which consists of barrier layers (and an 
operative condition if it depends like adhesive resin layer) generally, and to use as a substitute 
of a thermoplastics (B) layer, it is preferred to laminate with a thermoplastics (B) layer and to 
use. Generally, in the recovery layer, mechanical strength becomes weak rather than the layer 
which consists of single thermoplastics in many cases, when this container is shocked from the 
exterior, it is preferred for a recovery layer weak in intensity from the stress to a shock working 
by the container inner layer side, making a container produce a strain, and breakage taking 
place depending on the case to arrange to the outer layer side rather than a barrier layer. 
However, when there is much generating of a barricade and there is recycling necessity about 
a lot of resin, it is suitable for the both sides of a barrier layer to arrange a recovery layer. 
[0099]As for the fuel container of this invention, it is preferred to come to equip [ the required 
accessories for fuel containers ] the opening provided in the drum section. As required 
accessories for fuel containers in this invention, although the connector for fuel tanks, the cap 
for fuel tanks, the valve for fuel tanks, etc. are mentioned, specifically, it is not limited to this. 
[0100]ln order to fully demonstrate the effect of this invention, it is preferred that barrier 
property is given to these required accessories for fuel containers, It is preferred to use the 
metal accessories for fuel containers, the required accessories for fuel containers (Japanese 
Patent Application No. No. 172151 [ 11 to], Japanese Patent Application No. No. 172152 [ 11 
to ]) which consist of a resin composition which has barrier property, etc. 
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[01 01]ln the fuel container which has an inside-and-outside layer which consists of 
thermoplastics (B) other than the layer which especially the suitable embodiment of this 
invention becomes from barrier property resin (A), and (A), It is a fuel container which covers 
with barrier materials (C) the cutting plane of an opening established in the drum section of the 
co-extrusion blow molding fuel container which covers a pinch off part with barrier materials 
(C), and it is still more preferred to come to equip the required accessories for fuel containers 
in which barrier property was given to this fuel container. 

[0102]Since the fuel container produced by making it above is extremely excellent in fuel 
barrier property, it is useful as tanks for fuel, such as a gas tank for cars, and an oilstove, for 
example as the pipe for fuel with which the barrier property of fuel, especially oxygenated 
gasoline is called for, or a tank. 
[0103] 

[Example]Hereafter, although an example explains this invention further, thereby, it is not 
limited at all. The fuel transmission quantity of resin in each example and the fuel transmission 
quantity of the tank were measured as follows. 

[0104]As measurement (1) high density polyethylene (HDPE) of the fuel transmission quantity 
of <measurement of the fuel transmission quantity of use resin>, and barrier property resin (A), 
product BAmade from Paxon-055 (MFR in 0.970 or 190 ** - 2160 g density = 0.03g/10 
minutes), Mitsui Chemicals ADMER GT-6A (MFR in 190 ** - 2160 g = 0.94g/10 minutes) is 
used as adhesive resin (Tie), High density polyethylene, barrier property resin (A), and 
adhesive resin are taught to a separate extrusion machine, The co-extrusion sheet with a total- 
layers thickness of 120 micrometers which has the composition of high density polyethylene / 
adhesive resin / barrier property resin (A) / adhesive resin / high density polyethylene (film 50 
micrometers/in thickness, 5 micrometer/10 micrometer/5 micrometer/50 micrometers) was 
obtained with molding equipment. Extrusion molding makes the extrusion machine with which 
high density polyethylene was provided with 65 mm in diameter, and the 1 axis screw of ratio- 
of-length-to-diameter=24 the temperature of 170-210 **, Adhesive resin makes the extrusion 
machine provided with 40 mm in diameter, and a ratio-of-length-to-diameter=22mm 1 axis 
screw the temperature of 160-210 **, Barrier property resin (A) made the extrusion machine 
provided with 40 mm in diameter, and the 1 axis screw of ratio-of-length-to-diameter=22 the 
temperature of 170-210 **, operated the feed block type die (600 mm in width) at 210 **, and 
obtained the co-extrusion sheet (a1). 

(2) One side of this co-extrusion sheet (a1) was covered using the aluminum tape (FP 
chemically-modified incorporated company make, a trade-name aluminum seal: gasoline 

barrier property =0 g.20 micrometer/m 2 and day). 

(3) The co-extrusion sheet (b1) covered with this co-extrusion sheet (a1) and the aluminum 
tape was cut into the size of 210 mm x 300 mm, respectively. 
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(4) The Fuji Impulse heat sealer T-230 was used, each cut sheet was bent in the center, two 
sides were heat sealed so that it might become a seal width of 10 mm with the dial 6, and the 
pouch was produced. 

(5) Each pouch was filled up with 200 ml Ref.C (toluene/isooctane =1/1) as model gasoline 
from the neighborhood by which a seal is not carried out, and it heat sealed so that it might 
become a seal width of 10 mm like the method which mentioned the injection neighborhood 
above. This fuel injection pouch was neglected to the explosion-proof type constant 
temperature/humidity chamber (40 **-65%RH), and the weight of the pouch was measured for 
three months every seven days. This examination was done about the pouch of each five co- 
extrusion pouches (b2) covered with a co-extrusion pouch (a2) and an aluminum tape without 
aluminum foil, the weight change of this pouch neglect before and after each leaving times was 
read, and fuel transmission quantity was computed from inclination of the amount of weight 
changes of leaving times and a pouch. 

[0105]The fuel transmission quantity of a co-extrusion pouch (a2) without an aluminum tape 
shows the sum of the fuel transmission quantity from the both sides of the pouch surface and a 
heat seal part, and the fuel transmission quantity of the co-extrusion pouch (b2) covered with 
the aluminum tape shows the fuel transmission quantity from a heat - sealed portion. 
[0106]{(a2) - from - transmission quantity}- {(b2) - from - transmission quantity} was made 
into the fuel transmission quantity of barrier property resin (A), thickness conversion was 
carried out to the transmission quantity per 20 micrometers of barrier property resin (A) layers, 

and the fuel transmission quantity (g.20 micrometer/m 2 and day) of barrier property resin (A) 
was calculated. 

[0107]- The product lab PURASUTO mill made from a measurement (1) Oriental energy 
machine of the gasoline barrier property of thermoplastics (B) (20 mm in diameter.) ratio-of- 
length-to-diameter=22 was used, using the coat hanger die of 300-mm width, it extruded with 
the melting point of +20 ** of thermoplastics (B), a 100-micrometer sheet was produced, and 
this sheet was cut into the size of 210 mm x 300 mm. 

(2) The Fuji Impulse heat sealer T-230 was used, the cut sheet was bent in the center, two 
sides were heat sealed so that it might become a seal width of 10 mm with the dial 6, and the 
pouch was produced. 

(3) This pouch was filled up with 200 ml Ref.C (toluene/isooctane =1/1) as model gasoline 
from the neighborhood by which a seal is not carried out, and it heat sealed so that it might 
become a seal width of 10 mm like the method which mentioned the injection neighborhood 
above. 

(4) This fuel injection pouch was neglected to the explosion-proof type constant 
temperature/humidity chamber (40 **-65%RH), and the weight of the pouch was measured for 
three days every 6 hours. This examination was done about five pouches, the weight change 
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of this pouch neglect before and after each leaving times was read, the fuel transmission 
quantity of this pouch was calculated from inclination of the amount of weight changes of 

leaving times and a pouch, and the fuel transmission quantity (g.20 micrometer/m 2 and day) 
of thermoplastics (B) was computed by thickness conversion. 

[0108]- Measurement of the gasoline barrier property of barrier materials (C) (in the case of 
thermoplastics) 

Gasoline barrier property was measured using the same method as barrier property resin (A). 
[0109]- Measurement of the gasoline barrier property of barrier materials (C) (in the case in the 
case of being paste state and being liquefied) 

(1) The product lab PURASUTO mill made from an Oriental energy machine (20 mm in 
diameter, ratio-of-length-to-diameter=22) is used, Using the coat hanger die of 300-mm width, 
it extruded as the above-mentioned high density polyethylene (HDPE) with the melting point of 
+20 ** of product BAmade from Paxon-055, a 100-micrometer sheet was produced, and this 
sheet was cut into the size of 210 mm x 300 mm. The paste of barrier materials (C) was 
applied to this sheet, and barrier materials (C) were applied so that it might become coverage 

5 g/m by May Ya Bar. 

(2) The 100-micrometer sheet of high density polyethylene of one more sheet was laminated 
after that, and two-sort the multilayered sheet of three layers was produced. 

(3) It covered using the one side aluminum tape (FP chemically-modified incorporated 
company make, a trade-name aluminum seal: gasoline barrier property =0g.20 micrometer/m 

o 

.day) of this multilayered sheet. The following calculated the fuel transmission quantity of 
barrier materials (C) like barrier property resin (A). 

[0110]- When barrier materials (C) are metallic foils, under [ all / day / 0 g.20 micrometer/m 2 
and / gasoline barrier property ]. 

[01 1 1]<Tank fuel transmission quantity> The fabricated 500-ml tank is filled up with 400 ml 
Ref.C (toluene/isooctane =1/1) from the opening for a blow entrainment as model gasoline, 
This opening was closed using the aluminum tape (FP chemically-modified incorporated 
company make, a trade-name aluminum seal: gasoline barrier property =0 g.20 micrometer/m 

2 

and day). It was neglected to 40 **-65%RH after that, and saved for three months. This 
examination was done about five 500-ml tanks, and the transmission quantity of the tank was 
calculated from the average value of the weight change of this tank neglect before and after 
neglect. 

[01 12]as example 1 high density polyethylene (HDPE) - product BAmade from Paxon-055 
(MFR=0.03g/in 0.970 or 190 ** - 2160 g density -- for 10 minutes.) Gasoline barrier property = 

4000 g.20 micrometer/m 2 and day, As adhesive resin (Tie), Mitsui Chemicals ADMER GT-6A 
(MFR in 190 ** - 2160 g = 0.94g/10 minutes), As barrier property resin (A), degree % of 99.5 
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mol of 32 mol of ethylene content % and saponification, MFR in 190 ** - 2160 g = 1.3g/the 
ethylene-vinylalcohol copolymer for 10 minutes (gasoline barrier property = 0.003g.20 

micrometer/m 2 and day) is used, 3 sorts of HDPE/Tie/Barrier/Tie/HDPE (inside) (outside) five- 
layer parison is extruded at 210 ** product blow molding machine TB-STmade from Suzuki 
****-6P, It blew within a 15 ** metallic mold, it cooled for 20 seconds, and a 500-ml tank with a 
total-layers thickness of 1000 micrometers (inside) (HDPE/Tie/Barrier/Tie/HDPE(outside) 
=460/20/30/20/470micrometer) was fabricated. As for the bottom diameter of this tank, 400 
mm and the pinch-off length of 100 mm and height were 5 mm in 100 mm and width, and 1 
mm in height. The cutting plane of the pinch off part of this tank was covered using the 
aluminum tape (FP chemically-modified incorporated company make, a trade-name aluminum 

seal: gasoline barrier property =0 g.20 micrometer/m 2 and day). The gasoline transmission 
quantity of this tank at this time was 0.02 (g / three months). 

[01 13]A 500-ml tank was produced like example 2 Example 1, and an opening 50 mm in 
diameter was opened in the drum section, the cutting plane of the" opening of a tank drum 
section - an aluminum tape (FP chemically-modified incorporated company make.) After 
covering with a trade name aluminum seal, the heat lamination of the film of polyethylene 
40micrometer/aluminum foil 12micrometer / polyethylene 40micrometer composition 70 mm in 
diameter was carried out with a 170 ** iron with the seal width of 10 mm at the opening so that 
an opening might be covered from an outer layer. After covering the cutting plane of the pinch 
off part of this tank as well as Example 1 using an aluminum tape (FP chemically-modified 
incorporated company make, trade name aluminum seal), the gasoline transmission quantity 
of this tank was measured. The gasoline transmission quantity of this tank at this time was 
0.02 (g / three months). 

[01 14]The gasoline transmission quantity of this tank was measured like Example 2 except not 
covering the cutting plane of 50 mm in diameter an opening opened in the example 3 tank 
drum section using an aluminum tape. The transmission quantity from the tank at this time was 
0.05 (g / three months). 

[01 15]As example 4 high density polyethylene (HDPE), product BAmade from Paxon-055 
(MFR in 0.970 or 190 ** - 2160 g density = 0.03g/10 minutes), As adhesive resin (Tie), Mitsui 
Chemicals ADMER GT-6A (MFR in 190 ** - 2160 g = 0.94g/10 minutes), As barrier property 
resin (A), degree % of 99.5 mol of 32 mol of ethylene content % and saponification, MFR in 
190 ** -2160 g = 1.3g/the ethylene-vinylalcohol copolymer for 10 minutes (gasoline barrier 

property = 0.003 g.20 micrometer/m 2 and day) is used, 3 sorts of HDPE/Tie/Barrier/Tie/HDPE 
(inside) (outside) five-layer parison is extruded at 210 ** product blow molding machine TB- 
STmade from Suzuki ****-6P, It blew within a 15 ** metallic mold, it cooled for 20 seconds, and 
a 500-ml tank with a total-layers thickness of 1000 micrometers (inside) 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 8/14/2009 



JP,2001-163321,A [DETAILED DESCRIPTION] 



Page 25 of 28 



(HDPE/Tie/Barrier/Tie/HDPE(outside) =800/20/30/20/1 30micrometer) was fabricated. At this 
time, the ratio (T1/T2) of the sum total thickness (T1) of a layer and the total-layers thickness 
(T2) of a container drum part which exist outside a layer was 1 5/1 00. After opening an opening 
50 mm in diameter in the drum section of this tank, the heat lamination of the film of 
polyethylene 40micrometer/aluminum foil 12micrometer / polyethylene 40micrometer 
composition 70 mm in diameter was carried out with a 170 ** iron with the seal width of 10 mm 
like Example 2 so that an opening might be covered from an outer layer. The cutting plane of 
the pinch off part of this tank was covered using the aluminum tape (FP chemically-modified 
incorporated company make, trade name aluminum seal), and the gasoline transmission 
quantity of this tank was measured. The gasoline transmission quantity of this tank at this time 
was 0.03 (g / three months). 

[01 16]The gasoline transmission quantity of the tank was measured like Example 1 except not 

covering the cutting plane of comparative example 1 pinch off part with an aluminum tape. The 

gasoline transmission quantity at this time was 0.04 (g / three months). 

[01 17]The gasoline transmission quantity of the tank was measured like Example 2 except not 

covering the opening section of a comparative example 2 tank drum section, and the cutting 

plane of a pinch off part with an aluminum tape. The gasoline transmission quantity of this tank 

was 0.07 (g / three months). 

[0118] 

[Table 1] 
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[01 19]lt does not have an opening in a container drum part, but the fuel container showed the 
outstanding gasoline barrier property in Example 1 which covered the cutting plane of a pinch 
off part with the aluminum tape. It received and fuel transmission quantity was doubled 
compared with 0.04 (g / three months) and Example 1 in the comparative example 1 which did 
not cover the cutting plane of a pinch off part at all. 

[0120]The ratio (T1/T2) of the sum total thickness (T1) of a layer and total-layers thickness 
(T2) which exist outside the layer which has an opening in a container drum part and consists 
of barrier property resin (A) in Example 4 which is 15/100. Although it was expected that the 
fuel transmission quantity from the whole tank increases by arranging a barrier layer at the 
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outer layer side, The gasoline barrier property in which (T1/T2) excelled effectively Example 3 
which is 49/100 as the whole tank in the penetration of the fuel from the cutting plane of an 
opening established especially in the drum section of the container since it was able to 
decrease was shown. 

[0121]The gasoline barrier property excellent in especially Example 2 that covered all of the 
cutting plane of an opening established in the cutting plane of a pinch off part and the drum 
section of the container was demonstrated. 

[0122]On the other hand, in the comparative example 2 which has covered with the aluminum 
tape neither of the cutting plane of an opening established in a pinch off part and the drum 
section of the container, the penetration of the fuel of 3 times or more was seen compared with 
Example 2 which covered the both using the aluminum tape. 

[0123]Example 5 high density polyethylene (HDPE: Mitsui Chemicals HZ8200B) is used as an 
inside-and-outside layer, The EVOH system multilayer tank of the capacity of 35 I. and surface 

2 

area [ of 0.85 m ] was produced with the three-sort direct-blow-molding machine of five layers 
using adhesive resin (the maleic anhydride denaturation LDPE, Mitsui Chemicals 
ADOMAGT5A). The lamination of this tank was HDPE (besides) / adhesive resin / EVOH (A- 
1) / adhesive resin /HDPE(inside) =2500/100/150/100/2500 (micrometer). 
[0124]99.5% of the degree of 32 mol of ethylene content % and saponification, MFR in 190 ** - 
21 60 g = 1 .6g/EVOH30 weight section for 1 0 minutes, 97% of the degree of 89 mol of ethylene 
content % and saponification, MFR in 190 ** - 2160 g = 5g/ethylene-vinylacetate copolymer 
saponification thing 15 weight section for 10 minutes, And MFR in 190 ** - 2160 g = the barrier 
materials (C-1) which are the resin compositions which consist of 0.3g/polyethylene 55 weight 
section of the density 0.952 for 10 minutes were obtained by the following methods. That is,% 
of the degree ethylene-vinylacetate copolymer saponification thing of 97 mol of EVOH and 89 
mol of ethylene content % and saponification and polyethylene of density 0.952 were put into 
the vent type extruder of a 2 axis screw type, it pelletized by having extruded at 220 ** under 
existence of nitrogen, and the pellet of the resin composition was obtained. The gasoline 

barrier property of barrier materials (C-1) was 45 g.20 micrometer/m 2 and day. 
[0125]Barrier materials (C-1) were taught to the injection molding machine, and the injection- 
molded product (refer to drawing 7 ) of shape which shall be 6 mm in thickness by 10 mm of 
end width of 1 10 mm in diameter, 4 mm in thickness, and the piece of ejection was created. 
[0126]Two circular openings 70 mm in diameter were provided in the drum section of the 
multilayer tank which created [ above-mentioned ], and a slot the outer diameter of 1 10 mm, 
100 mm in inside diameter, and 2 mm in depth was established in each this opening and 
concentric circle shape. After dissolving a part for this slot, and the both sides of the injection- 
molded product which created [ above-mentioned ] for 40 seconds by a 250 ** griddle, it was 
stuck by pressure, and the multilayer tank which equipped with the injection-molded product by 
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two pieces and thermal melting arrival was obtained (refer to drawing 8 ), The following 
methods estimated gasoline barrier property using this multilayer tank. 
[0127]<Gasoline barrier property> on the multilayer tank by which it was equipped with two 
obtained injection-molded products. It is filled up with 25 I. Ref.C (toluene/isooctane =1/1) from 
the opening for a blow entrainment as model gasoline, This opening was closed using the 
aluminum tape (FP chemically-modified incorporated company make, a trade-name aluminum 

2 

seal: gasoline barrier property =0 g.20 micrometer/m and day). Then, this tank was neglected 
to the explosion-proof type constant temperature/humidity chamber (40 **-65%RH), and the 
rate of weight loss of three months after (W) was measured (n= 5). This examination was done 
about five 35L tanks, and the transmission quantity of the tank was calculated from the 
average value of the weight change of this tank neglect before and after neglect. 
[0128]Except having used and covered with the aluminum tape the cutting plane established in 
the drum section of the multilayer tank as contrast, The multilayer tank which equipped with 
two injection-molded products like the above was created, this tank was neglected to the * 
explosion-proof type constant temperature/humidity chamber (40 **-65%RH), and the rate of 
weight loss of three months after (w) was measured (n= 5). The fuel transmission quantity from 
the thermoplastics (B) layer which exists outside a barrier property resin (A) layer is expressed 
with a lower type (1). 

Fuel transmission quantity (g / three months) = W-w (1) 

The fuel transmission quantity in this example was 0:18 (g / three months). 

[0129]Except the tooth depth which changed the shape of the injection-molded product which 

consists of example 6 barrier materials (C-1) as shown in drawing 9 , and was provided in the 

circumference of the opening being 4 mm, the multilayer tank which equipped with two 

injection-molded products like Example 5 was created (refer to drawing 10) , and gasoline 

barrier property was measured. The fuel transmission quantity in this example was 0.01 (g / 

three months). 

[0130]lt is ********** (refer to drawing 11) about a tank body so that two circular openings 70 
mm in diameter may be provided in the drum section of the EVOH system multilayer tank of 
the capacity 35L created like example 7 Example 5 and a crevice 110 mm in diameter and 2 
mm in depth may be obtained by the opening concerned and concentric circle shape. The 
multilayer tank which equipped this crevice with the with a [ 1 10 mm in diameter and 4 mm in 
thickness ] which consist of barrier materials (C-1) disc-like injection-molded product like 
Example 5, and equipped with two injection-molded products was obtained (refer to drawing 
12). When the gasoline barrier property of this multilayer tank was measured, fuel transmission 
quantity was 0.10 (g / three months). 

[0131]Two circular openings 70 mm in diameter are provided in the drum section of the EVOH 
system multilayer tank of the capacity 35L created like comparative example 3 Example 5, 
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Thermal melting arrival of the with a [ 1 10 mm in diameter and 4 mm in thickness ] which 
consist of barrier materials (C-1) disc-like injection-molded product was carried out to the tank 
body so that each center of an opening and this injection-molded product might lap, and the 
opening concerned was closed. Thus, when the gasoline barrier property of the multilayer tank 
equipped with two obtained injection-molded products was measured, fuel transmission 
quantity was 0.42 (g / three months). 

[0132]The multilayer tank of Examples 5-7 which have the composition of this invention can 
control the penetration of the fuel from the cutting plane of an opening effectively, and the 
gasoline barrier property which was excellent in all was shown. On the other hand, satisfactory 
gasoline barrier property was not obtained in the comparative example 3 which does not have 
the composition of this invention. 
[0133] 

[Effect of the InventionJThe fuel container which has high gasoline barrier property can be 
provided. It is possible to demonstrate^ the gasoline barrier property which was excellent in the 
suitable embodiment also in the fuel container which equips with the required accessories for 
fuel containers the opening provided in the container drum part, and it is still more preferred 
that gasoline barrier property is given to the required accessories for fuel containers. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A co-extrusion blow molding fuel container which covers a pinch off part with barrier 
materials (C) in a fuel container which has a inner layer which consists of thermoplastics (B) 
other than a layer which consists of barrier property resin (A), and (A). 
[Claim 2]The fuel container according to claim 1 which covers a cutting plane of a layer which 
exists in a pinch off part between the barrier property resin (A) layers which counter with 
barrier materials (C). 

[Claim 3]Afuel container which covers with barrier materials (C) a cutting plane of an opening 

established in a drum section of a container which has an outer layer which consists of 

thermoplastics (B) other than a layer which consists of barrier property resin (A), and (A). 

[Claim 4]The fuel container according to claim 3 which covers with barrier materials (C) a 

cutting plane of a layer which exists outside a layer which consists of barrier property resin (A) 

among cutting planes of an opening established in a drum section. 

[Claim 5]The fuel container according to claim 3 or 4 in which it comes to equip [ required 

accessories for fuel containers ] an opening provided iri a drum section. 

[Claim 6]The fuel container according to any one of claims 3 to 5 which covers a pinch off part 

with barrier materials (C). 

[Claim 7]Afuel container characterized by having an outer layer which consists of 
thermoplastics (B) other than a layer which consists of barrier property resin (A), and (A), and 
establishing a slot in an outside surface around an opening in a fuel container in which an 
opening is provided in a container drum part, and coming to cover an inner surface of the slot 
concerned with barrier materials (C). 

[Claim 8]Afuel container characterized by having an outer layer which consists of 
thermoplastics (B) other than a layer which consists of barrier property resin (A), and (A), and 
establishing a slot in an outside surface around an opening in a fuel container in which an 
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opening is provided in a container drum part, and coming to fill up the slot concerned with 
barrier materials (C). 

[Claim 9]The fuel container according to claim 7 or 8 in which it comes to equip [ required 
accessories for fuel containers ] an opening provided in a container drum part. 
[Claim 10]The fuel container according to claim 9 filled up with a slot using required 
accessoriesjfor fuel containers which consist of barrier materials (C). 

[Claim 11]The fuel container according to any one of claims 7 to 10, wherein a slot established 

in an outside" surface around an opening did not break off and has surrounded an opening. 

[Claim 12]The fuel container according to claim 1 1 with circular shape of a slot. 

[Claim 13]The fuel container according to any one of claims 7 to 12 whose tooth depth is 0.1 to 

0.8 time the container drum part average total-layers thickness (T2). 

[Claim 14][ 0.2 or more-time / less than 1 time of sum total thickness (T1) of a layer which 

exists outside a layer which a tooth depth becomes from barrier property resin (A) ] the fuel 

container according to any one of claims 7 to 13. 

[Claim 15]The fuel container according to any one of claims 7 to 14 whose width of a slot is 

0.01 to 5 times the container drum part average total-layers thickness (T2). 

[Claim 16]The fuel container according to any one of claims 1 to 15 whose gasoline 

transmission quantity of barrier property resin (A) is below 100 g.20 micro/m 2 and day (value 
measured by 40 **-65%RH). 

[Claim 17]The fuel container according to any one of claims 1 to 16 in which barrier property 
resin (A) is chosen from a group which consists of polyvinyl alcohol system resin, polyamide, 
and aliphatic series polyketone and which is a kind at least. 

[Claim 18]The fuel container according to any one of claims 1 to 17 whose thermoplastics (B) 
is polyolefine. 

[Claim 19]The fuel container according to claim 18 whose thermoplastics (B) is with a density 
[ of 0.93 or more ] polyethylene. 

[Claim 20]The fuel container according to any one of claims 1 to 19 whose gasoline 
transmission quantity (value measured by 40 **-65%RH) of barrier materials (C) is 0.1 or less 
time of gasoline transmission quantity (value measured by 40 **-65%RH) of thermoplastics 
(B). 

[Claim 21]The fuel container according to any one of claims 1 to 20 whose gasoline 

2 

transmission quantity of barrier materials (C) is below 400 g.20 micro/m and day (value 
measured by 40 **-65%RH). 

[Claim 22]The fuel container according to any one of claims 1 to 21 which is at least one sort 
as which barrier materials (C) are chosen from a group which consists of a metallic foil, an 
epoxy resin, polyvinylidene chloride resin, polyvinyl alcohol system resin, polyamide system 
resin, polyester system resin, and a fluoro-resin 
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[Claim 23]The fuel container according to any one of claims 1 to 22 in which barrier materials 
(C) cover a cutting plane via adhesives. 

[Claim 24]The fuel container according to any one of claims 1 to 23 which has an inside-and- 
outside layer which consists of thermoplastics (B) other than an interlayer who consists of 
barrier property resin (A), and (A). 

[Claim 25]The fuel container according to any one of claims 1 to 24 in which it comes to 
laminate a layer which consists of barrier property resin (A), and a layer which consists of 
thermoplastics (B) other than (A) via an adhesive resin layer. 

[Claim 26]The fuel container according to any one of claims 1 to 25, wherein a ratio (T1/T2) of 
sum total thickness (T1) of a layer and total-layers thickness (T2) which exist in a container 
drum part outside a layer which consists of barrier property resin (A) is 45/100 or less. 



[Translation done.] 
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[0040] *^{Cfc(tl>^y t*x;|/T^a-^^ffl 

20 ^tOtLTft{fA.nS*\ f<0fBJOlllJ3Si!fc-;Wx.x 

[0 04 1 ] iJt, *^«0^y fc*— 4/T^3-^Sftat 
|§co t -;Uxxr;UfiSc,^^yftJKii:fiTiit{i 9 0 %tl 

±.xh o . i o iKitcti 9 5 %tt±T*> o . mzimiz 

\t99%a±.xh&. yy-ftS* { 9 0^;u%*^Tii. 
^?"y y yAUTtt*CF**fc*6*6«ft6. =5rfcC:£ 

t, ^y z-ivrfozi-ivmtfeifiiry^vwzh 2 

( N m R ) &Se i "5 *ft§ £ k ^C* 
[0042] *fraO)lf J trxyPT^n-rt-^flgk L 

a# -c* 0 , nomvt^av y >^'y rtt$r*-rsa^ 

*» t , Xf- V V k <D&&£# ( E V O H ) *tjff3tCft 
[0 04 3] EVOH<7)Xf-Ix>-^I;{i5~6 0 : e;l' 

40 xxhhmmt lw xf-uy^M^5t;u%*?n 

IKWSflS^AS. EVOH^x^-i/y^ioTISti 

ffjKtzu 1 0 ^%a±.x$> 0 , J: 0 »aic(± 1 5 ^ 

%ULts fijiC{i2 0 ; E^%iai:T-$>i.. xf-uy^W 
ft«o±ffitt»at:tt 5 5 t;u%JaTT"S> 0 . i Ml: 
5 0 ^ ;U9gfilTf * 4 . xf U >**Mjb« 6 0 

4 k sMttrjjr* a y rtt*«# «>it«rv . 

t-;UXXr^Bic^^y-ftglJ:8 5%Ja±. i 
'OmKmO $ #> {C«F^ L < U 9 9 %Ofc 
50 (OfccOi'ffiffl-CS*. fc*x/px^.-r;UK^>^r^tW*« 
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A'*^EVOH«Ifl/>-^li3±^ 
y (tffiJi . (NMR)ffit:J:"5*A*if:* t 

[00 44] &fc<rc:t\ EVOH#x^y-£*Mi> 
S ^i^yftKW JWrS 2 WBEUb^E VO HtfDS^Hi 
S^fi«tt*»A.JiaiS*i4¥^«& 

S.«EVOH^t5gi:i±, W#coxf-uy**i 
£>H# 1 5 ^r/^OTTfc 0 . Wfc£<Og# 1 0 10 

^\,z\mmm<Mmcr)tiv y yn-y rtt**a*i?ft.T 

Lid . afffctfV U ^A'iJ Ttt*»*«jftA» 

«tsjpar^v y y^y TttHt&ft^^wtKo 

[004 5] #y t*x;UTA'3-/WR«li. ^t; 
EVOHKii 2js%B^a&WIW$fL^V>Ka-Cfll!CD 20 

«**fi?**S£-f * i fc t-c* £ . i»m 

Mfloofllfc LT(2, ratify, l-^fX -fyyx- 
y.. 4->f-/u- i-^yfx l-^-fey, i-3t 

^ry&fc'Oa-tfW-fy ;>f?3yi, j*-$>7VjU 
IL T?y/HL #|7j<-?u^yl?^i;co^l&Si^;P,-lt'y 

/k -e<07?. f-\ ZtDMTm ; t'x/uh h*^y5 

; TiV*iV+*-nm ; t'x^trny FvSB: 
^i^fcjffeiti. 30 
[0 04 6] EVOHCftlM^tLtt' 

--y^7Wfc^io. 0002-0. 2 ; e;i'%$r#*-t 

wtmmx-hz. zzx\ t-;^7y|^ia 

[0 0 4 7] S<bfc, EVOH*»*^*ft^»Sr**1- 



#^2 00 1-1 6 3 321 
1 0 

«7«7cS^»;T-2 0-2 0 0 Op pm. Mtl<l±50 
-lOOOppmfJ.5. i<0Kitt4;i:tlll« 
HB^CO WI^^tfflK&ISixfcE VO H £#s r fc #T' 

00 0ppmlr@xl.i:^WtL J W<. jfiJWEFJfci: 

[0 048] tfz, *^HJ3cDEVOHt*}U T^'J 

&jws£t^# yA«7c^MSfC5~5 ooop P mt 
$r#5»i7vk* y A«7aawc2 o~ i o o o P p 

m. ?A.C«30~7 50ppmtJ)l.. ZZX'TM 

y&Jgfci/rii. y^-^A, th'jw, ^y^Aiif 

•7A. jB»7hy«>A. jBKU-f-^A. XfT'jXit 

hy^A. xf-ryyK^y^A. xf-vy^rsyeg 
^ ^ , y ^ a, h y *jj>j&mx'hh. 

[0049] *Jt*0EVOHK«L. 'JVM 

•^tt^ y yK«m^T 10-500 p pm-ir^-^^w 

k t#* L < . 'J y|Wfc^«i*aW5:«W«R!llrt-i - 

■tiz t tftsmx'hz. . y >»ft:-&«iioaaraK J: sjje 

<Ott«»«JiEVOH3&>fei:SffllSfflffiflr«.V-y h^ffl 
v d y ^ 9 >^B#fc J:V«JB»O0JRWf t» ta» 
Tft*. V>mi-&tokLX\$. 'JyBLffi'JvBW*) 

^v^. y y^igt LT(i^ i y ym&. »2 y 

^3 yy^W^<7)^t'*^ixTV^Ti ) ^< . 

^ f-Ti- >• a t mzmm $ ix-s. t oTfi^H^ . 7>vii y 
r^yijg^wgfab&^fc^ifiu^ 4> 
-ci> y y®27}<»-7-h y y y^27K«* y ^a, 
yvK**2-*-hy?A, y>K*si2*y^A^T' 

y t iS»t 4 i f: J6*ff * u ^ . 

[0050] y >iwk^BK»>**»i y vk^jwct 

Eg(±5 0ppmW±#*f£L<. J:OJf?4L<J47 0p 
P m«±T* 0 s xffiti 3 0 0 P P mjy W» 1 1 < , 
2 0 0 P p mOT*U 0 »4 LV^. *>*»S«ffiOU VSg 

IZ < V ^ E V O H A »A> S ^Hgfflfig Is "/h * n 6 Z k 
tfX'% h . y ylHfc^ttO***** 1 0 p p m*-/ScO^ 

S!§ffl)£^Uv>-2-ilic^LT# <b^B!yeW- SIR 
*Wfi*«5 0 G P pmtiaiS*^4«»!ftwy/l' • :/ 
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[0051] *J6^tffl^4EVOH<0ffii^ 
frhya-U-}- (MFR) <190 C C, 2 1 6 0 g?f 
IT< J I S K 7 2 1 OCScK ) (40 . 0 1-10 
0g/104h iOSKSWiO. 0 5-5 0g/10 

Sfctffattio. i~iog/io#-c*>s. 

[0 0 5 23 4fc, #JWtol«*H#L«:o«B-as 

ttWM*(#UT51«, >Ky*U7^y*4r) £E 
VOHiJ§C7'l/VmuttTH. 10 
[0053] #»3J<7>Ay TttiiJig ( A ) t LTfflUA, 

t> Hit*. tfyarorSK (t-fny-6) , #u 
^Vr^^TSH (t-fny-ii) s tfy^'j/v? 
y-?A («oy-i 2) . *!)MWfl/yri;;< 
$M*-foy-6, 6) , sKy^MMf-i^y-t^jfr 

Sl<(Noy-6, 1 2) <O*0#JiLttJt£#:, *7o 
5?*A/7^yyl^y-;?.k£*£ft 
12), *}Tu ! 7?fl*/T$.J*7>Tti>WS&fo 
{-May-6/ 11) . ij7n777J>/a>-Ts.S 20 
s ,J )->®m-£:tk (t>(DV-6, 9) , rtro^^A 

(-M nv-6/6, 6) , *rn7;?A/Mt> 

yt-W-ty^-hSt^c (Woy-6/6, 6 
/6, 12) , TV^VWL^9^^)\y>=JTtVh 

7 */l-l!i: «£^(re& S.3?*£&:M o yf £ ftmf 

zthx-ttL. 2fm±.zm-£LTm^hzti>x-z 30 
2.. 

[00 54] Z.tlt><?)#V7$i FtfO+Tt. Wny- 

6 tftfy y yA'y 7tt«*£a»£#arc*4 . 
[0055] *«HH<ov<y rttttig ( a ) t txm^t, 

i). dCT's u ymn^mutitm ttxa, k 40 

/Vx* r;u . )MM£TO&?a# /l-tfy Bgx * rrt-fr if 
If Ml*. £S-£ftfcLT«4, yV-y'Am&W, £S 

[0056] 3c5*S^tfO=3r^TI±, -KftflSRfcS 

■UfcWSTf i<DT\ 
£U\ SII^$ill.^»*<7)d*>iKi^^Oi:L-Ca 

^ ytf&if e>ti. rotby, 7fy- 1 - 4 50 



#BH2 00 1-1 633 2 1 
1 2 

vy-fy. ^yfy- 1 , 4 f;Kyf y- 1 , ^ 
**y- 1 5j-^-ry- 1 , Hf -fey- l&iftf&tf 

7-f y<o-jtfi-&g{4^y^rhycitLT0. 5-7*1 

%Tft £ CI k , aSSrefittfc » HSStt 

[0057] *M^S/i4i/*xyt LTIilliSft 
4—1 2ffl<oi>eo#$?gl,<s y^y'xy, -fyru 
y, 1, 5-^ty'iy, 1, 7-^??y'iy, 
1, 9-T#^xy&if#£{f£>*i6. fcwxw 
fcLTU, IMSh'x/K 7oWySt-/k tA'jy 

§Sb'x;k Srifaw^ixl.. liM5^iafn^^*y 
R, ^WStJiV-ewxx-r/l'i: LT(4, T?y/HL 
.x^yjHK, *5*-?u4 ygg, ~?u4>m. 

T^U/Upc^f-^, ^^^y;Hexxf7U. 7V 
4 yf^yxxf-zK vi/'fyiy'x^f^. 7-?;H? 
t/ixf;!'. 7v;l/iyixf^. -f?3yit/i 
xf/K O^ylyxxfil- ( Zhbnz.ATfrb I 
X Ji> x* f ;w . if/nxf;^ if <o Tvi-^yix 
XTMtz) . 7*y*y;n&s, -7i~fyg£tg, 

Rta (;ft^£fcLTtelffii:/di2*9&g&& 

if) wmhtih. ztiL>cn>itn&%.mm±-m<r>A.x' 

[0058]^'J^h ytf)SgjS?T- i£i: LTJi . 4Mn«2f 
ffi, Witf, #IBHrlWS2; 4 9 5, 2 8 6#*i<fcim 
ISHg5 3-l 2 86 9 0*, #i|HS5 9-l 974 27 
^ #gBK6 1-9 1 2 2 6-5?-, #raDS62-2324 
34#. ^fWE6 2-533 3 2-t, ^P^6 3~3 0 
2 5^ WMB6 3-105 0 3 1^. #^BS6 3-1 
54 7 3 7-Sf, ^Tl-149829-Sf-, i^BPFl- 
2 0 1 3 3 3*, •ftffl¥2- 6 7 3 1 9-f*iffclB«S 

[0059] *^BBCfflV^S-1f «J jr h y<7)Jf Jg^;H> 
7n-l/-b (MFR) «, 0.0 -l-SOg/l O^J- 

(2 3 0">C, 2 160g#JtT) , fkJIfcttO.l-l 
0g/l 0 MFR*qMBRHt:*4*&, ta 

fli^afjfitt ttfiyt , * C«iitt t, «tfc tot* 

[0060] in^^Bico^t't. *»RHfcfflV^<l 

sa'J rttfflii ( a ) t LTturv y y-A-y ritofts 

A^, ^'J t*x;i/r;U3-/l^jRlHlt*5J:tf*yr 5 K* { 

[006 1 ] ±fc^6Wfc«v»rrtJi*sJ:^/4teJ±>i' 

JB2: LTfflv^iiS»TOtfflai ( B ) ' fc IT 14 . 
ttffi8Fftvi?yxf-wy, ffi^Jg^yx-f-wy, 4"^JK^ 
yxf-uy, ss^S^yxf-^-y, if!/y-#Et- 
H'#fcS-^*, xf-^y-roti^y**^, tfV7a 

t-vy.. 70fuy-«-t^7 vm&w (mm 
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■7-, *y#-**-K ssnbtfyxf-yy, jg^k 

#y7otvy&^W<=>ix£. _LKco4>-C*> . jKU 
ratify, dfjxfl/y. xf-Wy-rafVy^S 

c o o 6 2 ] tt't . *m>mzm^htiz>mm&mm io 

(B) iLT^SO. 9 3J2Lh<0^Uxf-v>*ffl^4 
ifctftfiU*. **0. 9 3UUi<?)^yxf-uyffiI 

#\ *ffcWtt. BfrWt, *»tt. IHn-^y 
14. V 'J ytt*CD«jfc&» ^ 0 . 9 3 JJl 

±O^'Jxf-lxycr)SSii0. 9 5-0. 9 8g/cm 
3 TJ>l»Ci:^J:y»^ L-<, StfcJffiKttO. 9 
6-0. 9 8g/cm 3 T*£>&. $£0. 9 3& 
±£7)^'Jxf-Vyc7)^^h7n-U— h (MFR)*>* 
0. 01-0. 5g/10# (190°C. 2160g# 20 
*T) ■C*6Ci:* t #aL< . $f>«ff2L<ti0. 0 
1-0. lg/10*(190-C, 2 160g(t*T) 

[ 0 0 6 3 ] ifc, #36W>«fl8SWi, A>J TttSJBi 

(a) *»fe4**tJtLTjft™Hmi (b) 

Is, */W*yl8ettJKy*l'7^>*«ffa^:t><0i: LT 

[00 64] *»'HtfflV^*L4*;l'*VlSat!Ky * 30 
U7 4 >bH. <l < >b^& 

&co£gS*> & V >ti-g|5#&JRlgcO^-C#£ LT U S i> co 

«r6#y*U7 4 yfcLTJi. *yx^-uy (flitf, 
aWJifl/V (HDPE), ifiafJK^yxf-uy 
(LDPE) , EjB*MSW«!K'Jxf-i^y (LLDP 
E ) , jgfiffiKsK'Jxf-uy- (VLDPE) Srif) . tK 40 

yrotrvy, ja^jjfyraei/y, xf-yy-p® 
t'=-)i*m&fc. x.+u>- r^y/nsxxT- 
/^fi^ftif co&a^ y*i/7< y #W f^fts a« . ^ 
coo^USttiS^JS^yxf-ky, xf-yy-gfKt'x 
/i*ft-&* (9»tr^uo***5-5 5***) , x 
fv^-r? yyi-itx^xxT^S^* (77 y;u 
i?xf-;l.-x^r;l'C0^*S8— 3 5B*%) #ffl&?& 
>). SM«^S^yx?-wyfc£tfxf^y-Pigt- 

[0065] TOBfa'a^sifyKJfc LT(27? U;H*. * 50 



#^2 00 1-1633 2 1 
1 4 

?T?y;HL x^r^yym, vMvi, vwy 
&*7.*f-;k -?Wyi?*yxf-/K ^nyH&A; 

awssfu ^£77 y;HM>&v*tx*77 y/HK# 

ff*U*. WflW^tfySJco-^mii. #£L<«± 
0. 5-2 0*71/%, L<t22~l 5*/l/%. 

L<li3-1 2*^%T'£>2>. 
flgfekltii: LTttjfeM*=iyiL g*7M>-S^ 

*yujK>«NB**<JD*^r*tLTtt. ff*u<tto. o 

0 0 1-5W%, J:y$f^t<(iO. 0005-3* 
W=#*L<ttO. 0 01-l*;l'%T*&. * 

gl&b'x/K rut3fy®!t'x;KO«t 3^t'x;WX^.r 
>K T^y/HJ^f-^s Ti?y^xf-;K 7?y/Hg 

-fyroe;u. 77 yn^y7'-?-/k 77y;u&n- 
7f-/i/, 7 7 y ;H?2 -x?-/wv* y/K ;< 7 7 7 y 

,x*7?y;HWy7*;i\ -?y4y®yx 
fvuoid&^ft^l/tfySgxx-f/K -ftfcilt**: 

[0066] a^tfyteKtfci* y *i/7 -r yeo^Wfit 
t$if&&&-4*ybLxi±* yf-^A. 7hy>7A, * 
y>A^t"co7;^y^JR. a. *;i/y7A 

=5: fc*co7/U^ y iJtftH. 3^Sr fcoS^«*^J*$ 
^•S.. ^*yW8tt*y*V7 -f y<04Wlt*J»tS 
4>*JSti. 1 0 0%UTF. #t 9 0%OT, S <bt:7 0 

ii^5%W±. «ffclO%UUi. $4.C{a3 0%liLh* £ 

[0067] *J6ffltfflv^ftS^U1fy|^tt^y * 
U-7-f y<r>*)VY-?u-\s-Y (MFR) (190-C, 
2 1 6 0g<t*T) ii. if^L<(iO. 0 1-50g/ 
IOtt, J: 9$?£b<<20. 05-30g/10^-, $ 
fefc«F*L<l±0. l~10g/l OftTfol. Zilt> 

<otrti'#>mg!&#v*u7 < y«. -etL-e^xmat-ffl 

[0068] *36WCfflV^«A«;7tt ( C ) 

Ay 7tt^Bi ( a ) t mmiztmm&izimztitzmw 
t=fflv^*i4 Ay Ttt ( c ) cot? y y y^fi ( 4 o*c 

-6 5%RHT1i^Uc(i) «<^^nBtt8m ( B ) CO#" 

y y ysi§* ( a or- 6 5 %RH-c-ai^L^) <o 
0 . 1 ftfeiTT** . Ay 7# ( c ) co*'y y ym&R 
co±PS(i i 15 jffawcuiRi^nBttfflJS ( b ) co#y y y^ 

iS^co 0.05 ftUlT , § KtmeUt 0.01 fgWT 

[ 0 0 6 9 ] a y 7« ( c ) co// y y yssaaaw 5 ]!! 
tttlBg ( b ) co*'y y y^lco 0 . 1 * fc a 

y TMt LT^IfeftiCRt^t* SB^fc 0 t c y-r^r 
7g?fc J: ^ll^lP^^^coMco^i&ScO.tftiiJirl^' 
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[ o o 7 o ] ± , **^(cfflv^ft.4^u r*r ( c > 

C0#'V 'J ygjggaM 0 0 g • 2 Ovu/m 2 day 
(4 0*C-6 5%RHT*gUdI) UlTTftSitt 
fft U\ #V U ygJSS* 1 4 0 0 g • 2 Oju/m* • 
day (4 0 , C-6 5%RHT"8!J5gU:«) ^iStS* 

aaWRj&CFMIiteirSflW***. Ayrtt (C) co#V 
yySjS*ttl 0 0 g • 2 0/i/m2 • day (4 0*C 10 
- 6 5%RHT#i|;£UdI> aTVhlZki/fX Off* 
L<. 5 0g • 2 0jti/m* day (4 0*C-6 5% 
R HT'Wg L fctt ) ttTC* &ZbVZt>£.jf&L<* 
lOg • 20xt/m2 • day ( 4 0°C-6 5%RHT 
SfcLfcfc) OTT**ifc3WtJ9F4 L<. 1 g • 2 
Oju/m 2 - day ( 4 O^C- 6 5%RHT*l£LJt 
ft ) 4 i i: jWKrcfc £ . 

[007 1] 4fc, *JHBt:fflV^<l4X'Jr» (C) 

ft. .■tfUt'x/wr^a-^fiSfliJKUTSH^ffili, * 20 
<. »tr;i/S^-7*oJ:dt:. «m?y7#ttfc«« 

[ 0 0 7 2 3 4fc, Ay T« ( C ) *««J!!ttfflBrCft 

y» jff'J l-?fv. #»J4->-?-;i/-l—^.y-ry. 

iffl«-^i/7-(yt<oM^ *:y^U7-< ytis 
7jo?w yKfcco£S-&ft. ifi/y-t-^xxf^ 
x^-uy- T7 y ;H!xxT/i/ftS£tt. * 
fcj±ifit*3ptt»^^*yK4fc»i-tog»«*rr^5 

7h3EttLfcSCttsKy*P7<y«r4f) , XOXJ-U 40 

y. *y T7 u h y/^h>'fflv^n.i.. 
[0073] *%w<nmfmm±. a>j retail ( a ) 
*»fe«rt*fc ( a ) m<rm«fw&m (b) 

« (C) •C«aLT^I.*ffti57n-S;^f4S^f$) 

*. *^oM^(iAy rttis» (A) 

i: (A) teWhOft^I»ttfflB (B ) 

* & ss^Hffl t R*t ktikm □asco«E * a y . 
rtt CO trastT&sttflSS?**. Ayrtt 
(O Ci^»l§#|ofy^7gSco^|fiBfcJ:t// 50 



#18200 1-1 6 3 32 1 
1 6 

6VM«ai$ ; «HS«*#fcAy T« (C ) 

Ay r« ( C ) ■CWBrffifclMI-ri.tfffi ; Ay Ttt 
(O tsaHfla^aawiflc (f?j;iif7/i-$T-7-& 
if) fcEvvcfliBiiiifcaatiaife. Aurtt (o *» 

6it4. fcfe. Ayr*T (O 3&>4»sSr6iS»*ti«fCI8 
£fflttJgS$n o n&fc>'ff3I3ri>c0i; LT0^S*lS. 

[0074] i*i<>«)«amfeo4'"Ct> * 
<ms&frh, Ayrtt (o ^ftw^^ftis 

St- 7°&fc') £HvvtflSrIi£*«-r&3r8U 
fiAyrtt (C) *^=5rl,^*i!)Sr«ffitSiiJilftw<J: 

[ 0 0 7 5 ] ifc, B&fflWffifcA y T» < C ) 

fconwfcflo^^iii^s^iiBatiawcfts <H4 

#SB) . aijtW (C ) frtitc&mmt LTIi. Ay 
7*t (C) ;f)^^l.'#lfi!(^ n a n Srffl^Ti>^V^L, Ay 
7» (C) *»<|>sS:*Ji^«r<tt-Htrt-4^JI«» 

[0076] isaaas^tfjiffsr*** 4 . cth^ 

T^lJl* (T2) 00. 1-0. 8f&t'J>Sit*>* 

*(T2)^0. 2fSW±T-$>l>C:i:A J J:yff4L<. 
0. 3fgIil±T'S,S^fc*^A>tff4 tv\ ifc. PQgE 
<7)^§c73±IS(iSII8BOT^±JiJ¥^ (T2) 0)0. 7 
5fgiyTT'*!.C>#ff4l<. 0. 7*13lTT*>&«r 

t #3 feteff 4 lv\ ngaw>ai$ #viiiusTN»£Wf 
a (T2) coo. ifsci»s*v>*^ii» ^yyy<y 

»S*«SWI!aPF^fliff* ( T 2 ) C00 . 8fS$r^i^ 

[0077] [HSB<oai$^<y TtttSJg ( A ) 
fe^tSJiiytJMiKSffiL-CV^JB^fhJISL (T 

1)C00. 2«BLhl«5fe»-C*4ii:* t , SRP3»2r 

^ff4 UV\ DagpcO^$coTPfi«i (T 1 ) COO . 3m 
±T-^l» l It^j:yfftU<, 0. 5ttfcLt?*>$£<: 
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DnSo*3# (Tl ) WO. 2«fc BBlsaitfRftMu *>oSK»#A'y 71* ( C ) 

$rfc*>fc$r&9W<*6. a'iJTW (C) ft>&&&jg#n 'OjrttNR (A) **£>&4JIi (A) J^^p]- 

fc<G»l»ttiH»*«jS*»fcU:, C!]gSO^§i0±[S{i: ^ttffilS ( B ) A>£>&4WI?r*U gftfittCMPffi 

(Tl ) <00. 9 9 9(gWTT*>S^fc* { J; L tftSft^ilTV^flfflg&c^ BHPgBWJUHtfDi^ffiK: 

<. o. 995 marvb 4 ^ h iz»t l < . $ iSit^»n?t:»of*i®5-^'UT« to t-ms-rs^ 

* J #i U\ ft^u. 3l<D|*|ffi£A*y 7# ( c ) TSflWi^ffii: t 

[ o o 7 8 ] #'y y w< y rtt*»fc*ffl"t6*^tt. Tii, »4®ts*tt£: a- y r*f ( c ) tftfiarfcfiaiftt* 

DTOSSli (T 1 ) Jaj:?**;:*:*** U\ 10 #t?>J»3!l£fl«rffifc|fefcLjfcSL A>J7« (C) T' 

4satsa«=ts^Ttt. A-y Ttt^ji ( a ) i wilt jtwrtffi^ss-ri.^-a ; ;<y rtr ( c ) tmm*a> 

rasKaci fc*»ai*6ifc36»fe. w>xwtdaifv y ias-sa-ri** ; tsattt^^rrsAy 

( T l ) fc « L < Ltttd&Ky Tttfflffl ( A ) tfga: $-£4;J:ffi ; Srfc'AW hix% . 

tttltbs A'yrtt(C) a>£ar6j8BW£jftI!*l,T [0 082] «^'J7S(C) T5fc«-f 4*ffifc LT 

SB!a«^«Bnif*«aW-ilRt:SV^T . JHsHMMfeWF tt, j!ftHS»*#k»3ttt*irti a'ij 7*f ( C ) frft 

£-t4&#*>4. CQffia8l&# (Tl ) £fi£* fc^SlU Hft*SV>tt^S#4#feWffaT*4. 

^fflSffl^HttBM&a^F^t^Sfll^* idJ*^. A*y T» ( C ) ti«HH«*T»^3*lTv^ 

4. 20 i*«wo»*-c*s^yyw>'yrttS:JM»r*4 

f o o 7 9 ] a'ij r*f ( c ) im"x*xffwm%a *\ «w^«tss«awi*»fe«fi^ :^**wiMifci8* 

£&»LTi>IK. HB&WILTiftv^ *$MHtf> iAyrtf (C) SrilfcasWU HflS**v>l«aiS-fr 

*&»£3»*Wfc»4«j£i&»feH. tfyf-Ji-7ffleD«mfB5 4*ftSrffl^3t«^ti. Boast Ay 7«(C' 

±***aW«^fc**jSF*Lv\ 4*fr<ifc. *Tft-f4 =2rl.»l^ffl#JlS8q D p$r^-r4^i;*WyyyA'«j 

A-yrttfflfli (a) «iat*fiEt4«tf)«jKffiS?^yr 7tt£ft#t^4fl«A>M#t#?aT£>4 (H6# 

» (C ) tlHIl/Cfcaifctftfyy >-A'J TSS:^* . A'JTtt (C 1 ) *tfc4*^3PSfflf«l«i&i 
t*§4*j5a»4>#iU> (02#B3) . tV^^a^ LTti, A'yrtJ (C ) A^43ilfi^p a p£fflvvt 
(♦t^+Tt). ^&<£ia*4ffl#£^£t»S?- 4£ i&^U A*y7«(C ) *>£>&4Jf sriKKti- 
T#4. [0 08 3] S^A'yrff (OT****** 

[0080] Rat. A-yr» <c> S:fflv^T*»w<o : A-yrtt (O a^^s^fin. ^tratii 

«sHs^p»taft 6*ifcBBP»o>roBfE*«a-r 4 Kara* ssmttss»«-f s^at rat- 

l/ct>Avvft*. #yyyAyTte£ft#t#4S£a»£> [0084] mmz^Lt^iotcm^WLn. ***»<o 

tt. K«H«rt, 4«5r< t i>A'y Ttt»fll ( a ) &t> rtffiSrtt«-ts«^. vuiais A*y rff ( c ) 

*4JiJ: Oi'Hfflt^trSJieoejBffflSrA'yTfl (C) »f *«^tt, ffiUUcWMmZW&W TM (C) t' 

TKaiLT5ar*ii:**»±L^ (03#^) . WiJrS^ tH»ri*ilJII«i:Jt«LT. Ayrtt (C) fcjffito 

btzX*}. J8*HS4^H»fcR»tt*ifclBP«A»feO*([ 40 (c) li8»rt<*)iBB£*tLTAy rtt^^Tfcftfc, 

fi«iS:ffl«Wt««lir* 4 . B»«ai*t J: i^Biigi 0 1 < ^j6». ffi^SBHiBt 

[008 1] *swffi?sa, A-yr-tiffiflg (a) #a^-4>ii:T', fiw^pc^'jrsic) 

A» fe* 4* fc ( A ) KW^^tt^H ( B ) frh ^4 SWSr* t: i *) MM l*t < * 4 4 . 

SSHai5tR)D»* < SftfeitTv^j8SfiS [ 0 0 8 5 ] ifc, A'y (C ) *><5>**«SHffltt« 

StfcV^T. BBPS^jaffl^^ffifciUj&sStt^ii. *> g8 a n n ^^ii*?-«:4,I ttJ; D SK?t^3E«-r4*a 

•oiis^rts^'A'y r« ( c ) xw&ztixKz £ t (i. mip»<ow»fffifc/'cy r*r ( c ) A^^iflmfflft 

iiA'y7ttfflBg (A) A^^r4Jli: (A) W« it^2:ffV^-tV>S^A^?!STiT'J)4 . 

ttffijg ( B ) frfcfcWUfcffU SHDWStBBPiB** C 0 0 8 6 ] . 4fc, HnffiAAEBO^WBlcRtt^iiA 
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*i6*fc&> fc#a-cfc 6 . mtfitwis: [0090] xmicommmftcommmizm ix 

mntox&om&frti . »fcffl*itfc»»offifli<o± tw^^r^ttfflii ( b ) * b . tmmimT i e t 

-Rli. mn&cr)ffi®<7)3 0fe&TX'$>&ZttfZ. Y )m L (f*J) B/A/B (fl.) . (1*1) B/Tie 

K. 10«aTT*4Ci:*«5^{C#iL<. 5fSfia /A (fl) , (1*1) B/Ti e/A/Tie/B 

TC*4£fcjW*fc#*L.O. Sfcfc, flfcOJBHfliPBB W) . (ft) B/Tie/A/Tie/A/Tie/ 

■c*sik3i*, &®ttii:<mn®zmttmt:ft!i(.? &z b W) . KzitRmttehntLxmihtih. j<o 

bMUMtilfrWtLW 10 7tt«JB (A) s (A) m?>f&*IMimm (B) ax 

[ 0 0 8 7 ] **4$0&£tj:g&lll^^:£/f JI^ WeJttttBB^-tii-PWBftOJi-Cfflv^lfr&ti. Pit 

(T2)C30. 1-0. 8«Tfc6Ci:36«#*U\ » fflJgfc/BOTfca^U *S:4fflJg£fflVvt tftV\ 

OTWi£3ffl8Pre£JIW * ( T 2 ) <0 0 . 2 [0091 ] fc*»Tt» , tttf? V 9 

®&±ThZ,Zttf1&£l<. 0. 3fgJiLLT'&4^i t LTfflU4J§^(2. HHS. WffStt. IKn 

tfS&fcSfiL^. »0-a?$<7)±RBti5gtlSIOT -^ytt. W^fyy VU^COSA*^., (F*J) B/T 

(T2 ) <00. 7 5»J2lTC*&£fcA«ff* i e/A/Tie/B (*h) WJMWtefcffl-ti.ifctf 

m tfSSIWPi&^JMC* ( T 2 ) OO. 1 ffiffcWfc [0092] *«BBc0^^lsC0#«<7)]I^{i1f fcRjfc 

&vtf§^«. # y y y^y re^KiiiWffiiA sfifcvva*. «fi«s<o^y y w>-y rtt. 
sswfts. aioas^ssBaT^feJi** 20 ±#3* My „ ms£«itu:*&. a>j 7if®jjg 

(T2 ) <oo. s&zni.h%&\t* frfr&mwmmn (a) m<nm*w. ±mw-*-<no. i-2o%x-hhz 

tm&^#<nM&i9^ffl^£**Whh. timt L\\ AyrttfflJI (a) Jgcolf ^coTraii 

[0088] «^»S*«AyTttllflS (A) 0»4> 0#aK=tt±Jiff*fc:*tl/CO. 5XJa±T , *')s 

iSriJiiOtJmfcffttLr^iJlO^fhJS* (Tl) CHtli 1 XJa±f*4. <fc, ^'J Tttfflfli ( A ) 

coo. 2mx±.\ ^mxhh^ttfi. ^m&tmib mcom^cr>±m±x ] owmz\±±mw-MzttLz 1 5% 

ntz. ^mmcomommcomm^&com^^hm gtfw&»k sfctffaifcui o%wtt ; s>4. ^7 

U\ flfcOgBSiOTRUi ( T 1 ) CO 0 . 3«£UiTA* ttfflfli (A) JB<0«*#£JBJS*«00. l%fci»t$:H 
£ fc # J: 9 #* L < . 0 . 5 fgi2LLT-$> 4 .1 1 **S £> *^t*Sff WXTV 'J 'J 7tt*CFjfc#fc$r 4**** 

#*L^. IWKAMTl) (500. 2«fciftfc$rvv» 0. 2 0%£j@;i4*i£(J:. 3^bWtlWHC46flS, 
#VV>t<VTG<V&&mtFftE&%l><?)ktt 30 «WSS«*«^»je*t,<ot*SflW«*i. **J. Ayr 

. ><y r# ( c ) *»^*ssaB«it co^st* unit < a > *0tae&wa=fct6*£tt, *^y Tits 

tt*»s«js*»^«. »f>a5S<?3±]sii (ti ) coo. hi (a) ico^ftff^^^'yrttffiji <a> mcom^t 

9 9 9teOTT'fc4Cl£*\fc9*?4L,<, 0. 9 9 5f§ -f4. 

OTT* 6 i fc #3 L < . #t3»MStt:>Sm [0093] SHalHN&tt&toHattaQIffffifr 

[00893 #yuw<urtt«w=Attr£«^u. t, ^'yrttifsi (a) ^^^iJUrowHiic^rtrt- 

S<7)^$« (Ti ) JjLhTfticik^WiU^ hmcoistim* (Ti ) t^i** (T2 ) bait (T 

H»J«tfc^T(i. AiJ7«l (A) iO^WC* 1/T2) **45/l 0 OWTCft* Z tfff t U\ 

tt&mfr^mmffi&m&vjTtt (o« ®&mm¥M, s<vrmt% (a> *^^4i±yt 

Ay7tt*«»4>ii*. U*»U«r**4>» (T /<y7tt«IB ( A) frhtchMX OtJWIIKfftt^Sl 

i ) fc*L<Lfc*£ii^y7teffliB (a) ^Siii-ri. cykWWh (td ^^$<-rs;i:^<j:y, ffl^wi- 

4*6**4. (TI ) *i6i4«^ [ 0 0 94 ] SSBSCfc^T. AyrttfflJS (A) 

(4. ^miPg|5)S5aco^Si?iS*qF^^^4^ ! * fetSJB «t 0 i^ffltc^-T 4S<7)^IW-^ { T 1 ) t 

4. fcfe. A-yrffiHB (A) JUlUiKLhfflv^rt J: ^li*^ (T2) icOJt (T1/T2) ^±1^(445/ 

<. *»A'4«lS<0lBi. ZJWiLhflRt^-S^yrttlfllli 1 0 0WTT*4C:kAiif4L<. i"5»4L<H4 0 

(a) i<o#«o, ftt*mffltfflattiAy7tt«flB /i o owTT'^y. s^tff* u<«3 5/1 ooja 

(A ) MX y fc^«ltflq£1-4 flcO^H-W * Sr ( T 1 ) 50 Tfft 0 . «fC»* t<« 30/100 J3TTJ5 4 . 
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[0095] JJEOjt ( T 1 / T 2 ) OTTBHWfclWe 
3*i-f. A'yrtt^Bi (A) HHBtHMbTh'iXttlk 
\\ LfrUWfe, A'UTttfflU (A) £iWBfct& 

fcft. s^OftSBSHWi. A'UTttWB (A) *»fe4r 
&*®mt (A) ia3W«ft™tffllB ( B ) *>&&6F*| 

wifcwt s £ fc awe* y . ±£*>tt < t i /t 
2 ) <50Tisii i/io ojjuit** £ fc tftrarca o s 
5/1 oocuiTsbickiqeiciffaT**. 4*. 
y Tttian ( a > iworcujBv vc t «t < . 

tKwRii. ZJiJSLtffttl-SA'yritffiBi (a) ji^* 
co, *ti1.JflHt:ttat4A'ijre«IB (A) liOfc 
JWfc#ttf*Ji0>aitJi*fc (ti ) 
[0096] it, iBHiaasr««rrsRja*»fe{i^Ji 

ffltoJR»Jfflt8Mi ( B ) CA 'J TttfflS (A)J/Uy 

B*£*U #V 'J >-A*y Ttt^S fcfctoJhU!:«8S 
*S:»S£ bifX't h . Wlffl|iZ>S»«ISttffllS ( B ) l± 

flfttrfc**^(i±ia<OA*yTttfflB (A) tyuvK 
[0097] J*PHSS*flBB-f SIRfcfcL A'ycT) 

[0098] BiMiiHM^ftirattNtt. Kvrm 
mm&mmm&fmix**). mmmm ( b ) 
«■ (b> JikWlLTfflv^i;k*qff*Lv\ -sw 

fell, *-<0j»'BnBttilll8*»^*iJBJ: 0 fcEURJlcxfr 

Ayricomit[E]iR^$:lEI1-?»£h* s » 
[ 0 0 9 9 ] *fc, *»!BW«»H®SJis JH»t»»tfe 

l^. *m.i,z}iv&fm®mttm&b ix 
[oioo] xmcMBkt -*#tj»rf s^fefctt. 
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r.ttmt i < . ^Jii?o^^sffl#JS>a j ? > . A-y 7 

ffl¥l 1 - 1 7 2 1 5 1-f, #gm 1-172152 
frfc'fcfflV^fctfjifii-C**.. 

[oion *mi<r>ft{zim%mmn&. ^yrtt 

8Sfli ( A) *»<J>=5:«.Jii: ( A) Uft^iMtttttt 

(B>*»<i,*siw«sirtsi8fi3g»ttjv^. 

f-5i-7*t/^UT*r (C) TtHitT«r6ftffllS7*n- 

[0102] ell*)* oiztTfthtifzmmmz. m 
wvj7mzwt>xtetix^itmb. m\. mz-smm 
#y y y<n> < y rtt#*ft £>ix& TOffl; *-f r 4 ti * 
LT . WitfglWJHtfy W9>?, I- 

[0 103] 

20 imfcM] mmizi & s ttaws 
*{±iiiT^ i a az ixmz. Ltz . 

[0104] <f£fflil!S08m3g;&SWiM5E> 

• a y rii mm < a > <o»4^iis^isym 

( 1 ) S^S^yxf-lxy (HDPE) b LTPaxo' 
nSBA-055 (S5S0. 9 7 0 S 19 0°C-2 16 
0g{Cio(tl.MFR=0. 0 3g/10^)?:. Stti 
^Hi (Ti e ) bLXE.#iVmADMER GT- 6 
30 A ( 1 90*C-2 1 60gtfc(tSMFR=0. 94 g 
/10#) frfflV\ ittlfclf'jxfl/y, AiJTttttB 

(A> , m%mmiw\«m&mz{±&fi.. s^s^ 

Uxf-vy/ffiifflHIt/A-'j Ttt^i^ ( A ) /SJftt 

^Bi/iss?e*^ y xf • u y ( mm* 5 0 ^ m/5 ^ m/ 

1 0wm/5Aim/5 0^m) COfltfiSi&^rf I.^JiJ|C» 
BS^ti^l^S^ 'J X* P y j&«Bg 65mm. L/D=2 

4to-ux^ y jL-s-flii^i<paj«^ 1 1 0-2 1 o°c 

tOiSStL. J£§tt«iI!t2i«I4 0miTu L/D = 2 2 
40 mmCO-WX^ 'J ^-^%X.tiM^m& 1 6 0-2 1 0 

-cwiagh u ^yrttfflii ( a> mtS4 omm, l 

/D = 2 2 fD-«.X ^ y 1 7 0 - 

2 1 0°CcD?S£i:U 7 4 -Y?V 4 (116 0 
Omm) ^ 2 1 CCT-anSL, Sffffiv—b (al)S 

( 2 ) ( a 1 ) OJtffifcT/WSr-T* 

yw<yrlt=0g • 2 0xtm/m«'- day) 5-fflV> 

50 ( 3 ) !£ttmt5v- Kal) tJ J:tf TA-Sr- 
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SUl£i¥StSi'-b (b 1 ) Z*tl?tl2 1 0mmX3 MiHUz. 

0 0mmCO^#$tC*-yhLJt. [0 108] ■ Jty TPl ( C ) <r>HV U ysVJ Tti&M 

(4) *-/hL^-eixfix^v-h&+^T-MOfl(f. £ (JR^nBtttfJBO*^) 

Ziat, e±-f WNVl^Jgt- 1- - 2 3 0 5r AU7tt«ffll (A) kFaWft^UT, i3VVV>< 

t-h*/-;UU ;*^£tf*U:. [0109] • A'JTtt (C) <7)jfy U »j rttoil 

(5) Wf^AWKfWV 'J ybLXRe 5g l^-Ahtt, **O*&<0*£) 

f . c y i/i ) ( i ) S;u- (ES20mm. l 

ftTV^jQiO 200m 13tf*U £Aj23r±j4Uc /D=22)£tefflU 3 0 0 mmflgfiW- W^tf- 
J^i;HttCi'-;HBlOmmt^S«J:?K:t-hi/- 10 ^2rfflV\ iJficOiSS^'Jx^-uy (HDPE) t 

;H,rt:. BM8mA/^f-2rB6«SeffleaHi (4 O'C LTPaxon«BA-0 5 5OHu£+2 0"OrCi?L 

-65%RH) tCiS^L. 7Ha*K3yfllBP^f-<0 ttlU, 1 0 0jum>'-h£fl*U ^>--h£2 1 0m 

>*7f- (a2) fc <£. 5 ttz^W^ * Ttt (C) C0^-X h SrM?B U *4 ^-A-fcrOWIi 

(b2) *ft.«ft.5WWWfc-3V»r*TV». ft^ *5g/m»i:$:*J:3fcA>J7tt (C) S:»PLfc. 

fflfc#ftBSI^<OK>^?-«8*^£a»i: 0 . ft ( 2 ) *oftt> o-ttOKfcKtf'jxf-vytf) 100// 

[0105] r^s-r-r^L^ffai^^-?- (a2) o> m%my-v<r>KWTiv^-T <x7b— fti 

i0»S3@S^Sl$r^L. T/l/Sf-rTtSU^ Og. 20xtm/m2. day) ^T»1U:. lil 

%n*7 f- ( b 2 ) Ojjl&HiSiafitt b - b T«±> < 'J T&Mb ( A ) fc Lt\ ' < 'J r S ( C ) 

[0106] Ua2) A»fef>aSft*) - { (b2)*> [ 0 1 1 0 ] • A»J7tt (C ) #&Sl?Stf>*£ 

£><Diij&-i! Sr^'UTtt^Jg (A) <«£G§j§:itU ^/'J^'JTffiiOg • 20«m/m 2 • dayW 

A'UTtttl* (A) |2 0Mmtfc*»)^i«fcff»« ^rLTt. 

wtu-c^urttffiii (a) antiSM ( s • 20/* [onn <?v?m$\m&%>tfmLtz5oom \ 

m/m*-day) &$#)tz. fyffc, ^ffctfV V Vt IX Re f . C ( h(H.y 

[0107] • msiWBMB < B ) tf>#7 V >A'J 7tt /-f 7*? 1 / 1 ) *ra-»:Sa»<?53tftOBB 
<0«S 30 P»*^4 0 0ml*«L. KHJDfflSrT/US^r-r 

( 1 ) «#«WH?rffr5XbS/l/ (lSg2 0mm, L (17 f— ffclflSWrtttL flfcSMJT/l'SS'-JU : #V 

/D=22) SrffifflU 30 0mmHc03— Y/\ytf— UW<'JTtt=0g • 20jum/m2 ■ day) 

r^f £*»TiIffitlBS ( B ) 2 0°CKT# TSlhU:. *tf>»4 0X3- 6 5%RHtfttL. 3 * 

LJUL. 1 0 0jL'.m^-h$Tfft?L. b£2 1 0 £IS]flM?U:. 5«0 5 0 Om 1 ?>7\Z 

mmX300mm«?c^C*7hU. OWCftVV JfcBfft WMkvM? y ? 0)MM£ik<?>¥- 

±4y>*A<xm.--\-y-7-T-23 OSrffifflU r [0 1 12] gEttMl 

-f ^6tT>—;HlSl OmmCi^iaCb-hy- iSafStfUxf-lxy ( HDPE ) iLTPaxonigB 

;H, ^f-fcfBRLfc. A-0 5 5 (?gJK0. 9 7 0. 1 9 O'C- 2 1 6 0 gfc 

(3) fS^fCtfMV'JykURe f . C (b 40 fc(tSMFR=0. 03g/10*. ^V'JVA'iJTtt 
/|/Xy/-fV^^>=l/l) £x-/VS;ft.TU&H =4 000g • 2 0//m/m' day) Sr. &3gte6J 
i2J;0 2 00m lffi*U SAfflfeiiSLtSrffifc^Ut fl§ (T i e ) fc LTH#-(b^i?ADMER GT-6A 
K^-/Hil Ommt^iott-K-/- ( 1 9 0'C- 2 1 6 0 gfcfcttS MF R = 0 . 94g/ 

(4) sa»pffiyw^>7f-&R6affifijafi®(f (4 ox:- 1 o^) a'utw (a) 

65%RH) IZfomi, 6&fffiM.%lZ3Bm^iJi-<?>-£. 2mo 1 %, ?y-{k&9 9. 5mol%, 190X:-2 

fi$rSI^Uc. *>* 1 &S«»Sr5^'N , '>^t'OV^fi : 1 6 0 g«3(t?-MF R= 1 . 3g/l 0*<OXfl/V 

tO, ftS^fiat )^j-<m.mzitM.<r>m*frhW^ O 0 3 g • 2 O/zm/m* day) #fe*^X 

f-S5J*Ha3«S:*A. J¥**ft»-fcJ: Offt^nBttWIB WSyD-^«TB - ST- 6 Pizx 2 1 OICT (1*1 
(B) nmtfSB&M. ( g • 2 0Atm/m2 -day)*- 50 fflO) HDPE/Tie/Barr i e r/T i e/HD 
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PE (ftfl) 3MbM'Vj yyfcjfUBU 1 5'C<r>& * 1 o#> ^urttttlB (A) kL"Cxf-i/^«3 

Srt?7*o-U 2 0#to»LT£JM*l OOOum 2m o 1 %. ^>-fbS9 9 . 5raol%, 19CC-2 

( (rtfflfl) HDPE/Ti e/Bar r i e r/Ti e 1 6 0 g£fcttl>MF R= 1 . 3 g/ 1 0#«9Xf-vy 

/HDPE (Wffil) =4 6 0/2 0/3 0/2 0/4 7 - t*^T^3-;^fi^# (#y y yAy 714=0. 

O/zm) <0500m 1 9>9 ZfSMLti. Wf^Wfe O03g • 20iim/m2 • day ) £JBl\ 

ffittStil 0 0mm. ilSIM 0 0mm. tfy^-:t7* BrST'D— HitJ^^T B — S T — 6-P 2 1 0*OC ( ft 

Stel 0 0mm. I|g5mm. ft£ lmm-e&-37t. d) HDP E/T ie/Barrie r/T i e/HD 

y?coty^:*7»;MS:7;usf-- r (X7tr- pe («) 3»5ii^-y yySrfftaiL, 1 5'CO& 

fl011*5!C*tt«, mS£77U 5 IV : tfV V >* < V T Sl*If7*n- U 2 0 W<%& LT^MW-fr 1 0 0 0 » m 
tt=0 g ■ 20xim/m2 • day ) JfflUtfSL 10 ( (rti) HDPE/Ti e/Barr ier/Ti e 

3t. zcmomfywfiv yvisastio. 02 (g /hdpe (^hb) =800/20/30/20/1 3 

/3*J1) T&ofc. Om) (7)5 00m 1 *>-7£t£}gU:. <I<7)££. 1 

[0113] ^St<?IJ 2 J: 0 t JHitSfttS l^ft)?^ ( T 1 ) fc sgcgHBS 

5UtMlfcEI«K:5 0 0ml^y^^||LBattBa OSmW?*- <T2) fcOJt (T1/T2H11 5/10 

5 0mm<oraP»Sr«>tt^. 9>9W&nmi®<r)WSi Otibot. * fcSt^^^ORStiESB 0 mm«DHP 

iSSr T/USr- T (X7t— (tlttse^ttS. f§n D n£T »£*ltfctt> fc|3|;»fc:fig7 OmnKOsK'JX 

TttaLfctl, -ecoHQ^(CiSil7 0mm f-UV4 O^m/T^Sfil 2^m/^l)X-?-P>'4 0 

<7)^ ij xf - k V 4 0 ju m/TVU Sfgl 2jU m/# U Xf- mflfjfcD 7 4 *»£>B8 PgB£g 0 X 7 IZ is- 

l<>4 0 umm&<D7 4 fr&Zftm^fflin&ZW.? i. /Hll Ommfl 7 0°C<7)T4n>?f&7$*—bl 
■5Cv-;Mil Ommtl 7 OWTJayX-aUS* 20 fc. S^C, tktv? <F>V>tt7W l QmW*TA''$. 

S!s SftfeT^Sy-*) SrfflWCSIILfcft, Ufc. U ^JSjaJHiO . 0 3 

y y y^isiio . o 2 ( g/3 * £ ) raofc. [ 0 1 1 6 j Jttawi 

[0114] MS^j3 - eyf-^-yas^liTffi^T^Sf— rt-MSL^^ t 

^V^»»C*>ttfclS5 0 mm<D|lP&<OflJStffi£7 £lfttt%K0| 1 i R«teU 9V9<MIV V 

/l/Sr-r&ffl^T»SL^^^i;li^MillSfi^2i:|S) W6U:. Z0)*0)#V U VjffifctttO . 0 4 (g/3 

^y?*^cO®3S4Ji0. 05 (g/3^) T'fc-o 30 [0117] imJH2 

■ [Gl 15] 5tB»«4 • TJl>$T-TXWil%^ZtWHmim2tmMl,z 

iS«JK^yxf-V>- (HDPE) tUPaxonIB U ?y?ff>tfV >J yiffia*£»5£l,fc. &?y?0>tf 

A-0 5 5(**0. 9 7 0. 1 9 0*0-2 1 60 8fc V'JvaJHUiO. 07 (g/3^)Tftoft. 

tJ»tiMFR=0. 03g/10*) Sr. jfetttHflS [0118] 

(Tie) tLtZM^RADMER G T — 6 A [*1 ] 

(190^-2 1 6 0gC*3ttl.MFR=0. 94g/* 
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WW®* i 




(8/3 ^r^) 


n&w 1 
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49/100 
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15/100 
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it«« 1 
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48/100 


0. 04 


hb»W2 
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49/100 
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* 1 O : 7JVS=-yTtfJ«ffi«*5 



[0 119] g»JH»fcHP««rtf31\ fyf-^7SE «MS5ifi{i:0. 0 4 (g/3yfl) fcWfeMl 
««M4flHi3t^y 'J^yTtttiSU:. MLT. [0 120] ifc. SfflSKfclBPgE^L--. A-'JTtt 
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* (Tl ) k£mm* (T2) t^>it (T1/T2) tf 

1 5/ioox'foh9m.m4X'\t, wrmwmmi.z 

X'h->tztz*b. (T1/T2 ) #4 9/1 0 0T&&5H 

mm 3 j: o t . * t i_t mitztiv v vmr 

&*7F Liz. 

[0121] v>i-*-7&cr ) tyWimt5£v : ®$s<7)mmz 
mit>ixfzffinBmm<?)^-ttiz ^m&uzmm 

2X't,3.mzmtifz#V U y^''JTttSr9l»L^„ 

[0 12 2] ztiiztti. ^y^yuaxT/m^m 
mzmvtitLtzmummffin^-fti t r>v s f— r 

T-m?iLTV^V^Jtrai2t-ii. ^^W^5rT;k5T- 
r^ffl^T«^L^HSS^2J:lt^-C. 3 fgliLh«<ffl 

[0 12 3] H*t0iJ5 

ft^S^'JXf-l^y (HDPE : Z#-ft^HZ82 
0 0 B ) £fW1 b L. HWg*ififJI!i y 
SgSMtLDPE, H#ftf«7>'v-GT5A) 
K 3M5Jf^^U?b7o-j&E5$KT£:l:3 5l> 
vWKSiaO. 8 5m2£OEVOH^l^y^?r 
«*Lfc. *^>^<0«*Jfitt. (Jf) HDPE/Sf 
ffltlSi/EVOH (A-l) /HSfttttflli/HDPE 

(1*1) = 2 50 0/1 0 0/15 0/1 0 0/2 5 00 

(jum ) X'h-itz. 

[0 124] Xfl/yM3 2mol%, ^Wfc®9 
9. 5%, 19 0'C-216 0gtfctf-&MFR=l. 
6g/l 0#<7)EVOH3 0SfiSI5» xf-Vy-fs-fiS 9 
moll ■7->iW.97%, 19 0'C-2 16 0glIfc 
(tl»MFR=5g/l O^cOX^U-y-ftlgt-^ll 
^ft^Vfttll 5**^ fcitfl 90°C-2 1 60g 
£fc(tl>MFR=0. 3g/l 0#<7>®J&0. 9520 
^Uxf-V>-5 5fi:t$^&l>®Jigffll£%T'&&Ay 
7*T (C-l ) ^WT^Stlf^. BP*>, EVOHt 
xf-b-y-^fi8 9 : e;L'%. ^yftJg9 7 ; E;^%tf ) x^-k 

y-plSb'^itS^^y-ftftfci^SO .952 

coxvm-i/>z-mz7 two h&wm, 

WtlZXtl. mm<VffiET2 2 0-CT-ffffit^U-y b-fb^ 
ffO$JJStffl)£tt^Uv AUT*t (C - 1 ) 

C0*'V 'jyAUTftii, 45g- 2 0//m/m2 • da' 
y X'h-^tz. 

[ 0 1 2 5 ] A-'J 7tt ( C - 1 ) ^ltttl^«W±a 
It&l 1 0mm N Jf^4mm, Itffifr^jggBl Om 

(07#38> &#^L^„ 

[0126] ±E#^L^^Jl^y^OBa5tIiS7 0 
mmORff;^2ffl<0|fflPgB£l£tt. -eix-rixcO^nSP 
i|sp|>P]$«M£l 1 Omm. rtgl 0 Omm. t$£2 
mm<08ltiS»tn:. *^>£?f 3^ , ±.Bfts8.btz®iX 



(15) 4*112 00 1-1 633 2 1 

28 

^(fpW^S- 2 5 O-CO^t'4 0^Mfi?$-££?£fc 

VXfcoumx'tfv v wj rtefcfWLfc. 
[0127] <#v u y^'ij 7&>®t>Hfz%ii!,msh 

- it 2 s titz^m ?y?\z. tfwy y > 1 1 x 

Ref . C {Y)V3i>/-4V*7?>=l/l) ZTa 
-VZ^ikA-WzthVMUm^ 2 5 'J ••/ M/#JJtU II 

10 *T^5y-;U: #V , JyAtJ7tt=Og • 20^m/ 
m* • day) SrJB^TJtiLLfc. W,9V?* 
PSflfflfifflfi®f (4 0*C-6 5%RH) fcl*aU> 3 
y^^OSM^-* (W) SragLfc (n = 5) . 
!»5tiJ5r5fic03 5L^V^tO^-C^\ J&SfiifcJfc 

[o i 28] ttmtixzm?>?v>mmzmt,f 
«Kwsf- 7T)B &a Lfc . ±ie 
t mm^z ix%&jm& $• 2 uc£jf * > ? 

20 «U K^y^^K^StliaSjl» (40°C-65%R 

h ) nzffli 1 . 3 * a ( w ) sasg t!t 

( n = 5 ) . A >j TttfflHg ( A ) Ml "3 JHUcfiRSPt* 
^•BIMtt^BI ( B) «*>£><*fj§}g*i3. ( 1 ) 

ffl»Sl(g/3*H)=W-w (1) 
[0129] Htt«6 

A»j7*$r (c- 1 ) *»fes5:6»asriaww»B«sEa9t 

Nmrat t&WHmMM 5 fc pule LTltHi^ n a n 

*2wmmuz$m?y7*fti8i.L (01 o#.^) . n 

»i0. 0 1 (g/3^) X'h~>tz. 

[oi3o] mmi 

mmm 5 1 mmzit®, Ltz&m 3 5 l«oe v om$>n 
*t. a»Biip«t»t»n*fc, nsi 1 omm*»oa{s 
40 ^ dsn i mm.) . *»3&>4iasK. ^tmic-d 

*^«T*KS1 1 0mm, If $ 4 mm<DR!g#CDl!ttfM 
J&f n £HMy5 k'H*t tr«« L. Wa3« Q n S: 211 
'8&tl,iz&m9>9Z%t: (HI 2«H) . 
9y-7<MiV 'J y^J T&£M%. LtztZh, BSffctjg 
g«0. 10{g/3^)t*->fc. 
[0131] ifcKW3 

«ttW5 1 R«t:fWEU^Si3 5 LOE VOH^l 
^ y^OH*K«g7 0 mmOR^c02fflcr)^PgBSri§ 
tt. /"CUTtf (C-l ) *>4>5r$lSgl 10mm, Jf$ 
50 4mrnORSgtt«tfai^ a D ^, ^PgSilllttbEiiff^ 
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A* 2flB»Lfc*«^ y?<7>#v y v^y rit^sis 

L/Sfc-r^. J&mjg$SI20. 42 (g/3^) T'S> 
[0132] *«8B<0«flt**r6IBitM5~7»#Ji 

awn- £ i t *«rifiT*> o . vi-«ifc«ut<rv y 

[0 133] 

[f6BHwj»*] »vverv y y><»T&&irtim%3 
zmvzh. nm^mmmmx-a. ®mmzm-ft> 
tuMnm&RMtmttmsatsm ix^mtm 
« v i, mtu&fv y w ■? y rttsasw* t £ #* 
Tire* o . ^^fflitJSS?p a B i;^y y y^y 

[HI ] *KRSi80Haf t»»t fc*ufcBBP«£flffi* 
tt>lftKffiA«%« 3 #uO * 4 ETC* 6 . 
[d2] ama^eyf-^^SoWKiB^A'JTW 

(o -c«a3ix-n^0T*6. 
[H3] itm«^in«^mns^>{nBfii(ort. ><y 

ffi*«A'yrtt (C) T*H£*rO^0T-&&„ 
[04] «Sfl«»oiH»<0BHaa5o«ll*<0ttv^ 

ttmshtf&atz tLxmmtnmztLZ ma-e* 

6. 



(16) ^200 1-1 633 2 1 

3 0 

[H5] «««^iiB»oiip»«ofljaffm*»^y 7« 
[06] iH^si^fflfficompffiomBKKft^^ 

fl*»A'JT*f (C) T3t«3iVOv&@r*£. 
[07] ^S6M5-e^L^S=tajB)cJgp n D tf0ffMS:^-r 

0T'&&. 

[08 ] mm 5 Tfr*s/xfc # ausfcifttfs mm 

10 [09] SBtft 6 TfWc t fcjtf tfi(« n <7)l*«£ tfcT 

mzhh. 

[0io] ^6(^16 rfwistifcstajjsjwiii*. $m 

4. 

[011] WiW7"CSft*tefc, BPStl^'OT*t 

wmwtizztitc%mn&<?)fflnm^i-mx'hh . 
[012] sum 7 r#j«siifcwaijs«fli*«. »b 

20 [013] ttIM* 3 "C«sjft$ *lfc»tfijS»,ft# . tffl 

^*K<7)®&mmcomumzmmztix^mT& 
i 

2 
2 
3 
4 
5 



AUTtt«»(A) 1 
3«>rfflti:1»B < B ) Jl (rtl) 

n&w&m ( b > « wji) 

SVttflUtt (Tie)f 
A'JT*f (C) 
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